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Figure 1. ECTA technology utilizes preferentially expressed enzymes in pathogenic 
organisms to generate cytotoxins. 



Figure 2 A. ECTA Enzyme Identification 



Cancer 

• Plays role in disease aggressiveness. 

• Overexpressed sufficiently to provide useful therapeutic index 

• Must have non-overlapping substrate specificity, ie., probably not a member 
of an enzyme family. (Examples of preferred targets in cancer are given in 
Table 2A) 

Infectious Disease 

• Plays role in pathogen survival or pathogenicity. 

• Expression restricted to pathogen or pathogen infected cells. 

• Enzyme substrate specificity distinct from enzymes expressed by host. 



Figure 2B. Flow Chart for Identification of Potential ECTA Substrates. The process outlined 
below is representative of how target enzymes are chosen. 



Possible target enzyme identified 

Substrate structure and metabolism analysis to identify 
suitable " scaffold or ECTA compound design 

-Purification of enzyme for substrate testing 

-Synthesis of candidate compounds 

-Construction of Plus* vs. Minus* Cell Assay Systems 

In vitro testing: 

-Cell free enzyme assay for substrate activity 
-Cytotoxicity assay with Plus/Minus Cell System* 

Candidate lead ECTA compound 

Lead optimization 



*Plus Cells: Selectively express or overexpress target enzyme 
*Minus Cells: Are relatively deficient in target enzyme expression 



SEARCHING A FIRST DATA STRUCTURE TO OBTAIN A FIRST SET OF 
INFORMATION RELATING TO ONE OR MORE ENZYMES ASSOCIATED 

WITH A TARGET ORGANISM THAT ARE EXPRESSED AT AN 
ELEVATED LEVEL IN A PATHOLOGICAL CELL AS COMPARED TO A 
NORMAL COUNTERPART CELL 



SEARCHING ONE OR MORE OTHER DATA STRUCTURES TO OBTAIN 
ONE OR MORE ADDITIONAL SETS OF INFORMATION RELATING TO 
ONE OR MORE EXPRESSED ENZYMES ASSOCIATED WITH ONE OR 
MORE ADDITIONAL CLASSES OF ORGANISMS THAT ARE EXPRESS 
AT ELEVATED LEVELS IN THE RESPECTIVE CLASS 



COMPARING THE FIRST SET OF INFORMATION TO THE ONE OR 
MORE ADDITIONAL SETS OF INFORMATION TO IDENTIFY ENZYMES 
IN THE FIRST SET OF INFORMATION THAT ARE NOT PRESENT IN THE 
ONE OR MORE ADDITIONAL SETS OF INFORMATION, WHEREIN THE 
IDENTIFIED ENZYMES ARE CAPABLE OF BEING USED TO DESIGN 
ECTA COMPOUNDS 



Figure 2C 



Figure 3 



TBIASTN 2.0.13 

Query" RPA05873 [Pseudoaonas aeruginosa] Contig46_149439 147766 
AC2T0IACTATE STWPHASZ LARGS SUBUNIT (EC 4.1.3.18) 
(558 letters) 



Database: GenBank Human ESI entries 

2,114,308 sequences! 797,293,801 total letters 



Sequences producing significant alignments j 



gb|AH732672.1 
gb A1027531.1 
gb AW30 1111.1 
gb AW271472.1 
gb AI188869.1 
gb AX566186.1 
gb BB046629.1 
gb AI150763.1 
) AA071233 



AW732672 bblla04.yl NIH_MGC_8 Homo sapiens cDNA cl. . 

AI027531 ow52c03.xl Soaresjparathyroid_tunor NbHPA. < 

AW301111 xkl3bl2.xl HCI C6AP_Co20 Homo sapiens cDH. . 

AW271472 xs09e04.xl RCI~CGAP_Kidll Homo sapiens cD. . 

AI188869 gd27b09.xl Soaras_placanta_8to9week8_2NbH. . 

AX566186 tq69e07.xl HCT_CGAP_Lul9 Boon sapiens cDH. . 

BE046629 hn41oll.xl 8CX~CG&»JR DF2 Homo sapiens cDN. . 
AI150763 qc06e05,xl So«res_£etal_heart_SbHai9W Hon.. 

AA071233 xm73b02.rl Stratagene neuroepithelium (#9.. 



gb AA306411.1 AA306411 SST1 77435 Jurxat T-calls VI Boon sapiens 



Score S 

(bits) Value 

98 le-19 

90 3e-17 

82 6e-15 

81 le-14 

78 9e-14 

78 le-13 

77 3e-13 

70 2e-ll 

65 le-09 

65 le-09 



Score - 98.0 bits (325), Expect - le-19 

Identities - 60/175 (34%), Positives - 88/175 (50%) 

Frame " +2 



Query: 14 iraGGQIlVEALRKNAVDTVYCIPGKYLFVTOALYOT 73 

R+GG+ + £R + V ++ + O P+L A + GER V XRBB ADA + 

Sbjct: 8 RHCX^NVAAVIAAHC^RriFTLVGOTISK^ 184 

Query: 74 LTCBPGXCFTOXUSPGATHAAttGVBTA^ 133 

I.+G G+ VT GPG T+ V AQ +P++L G + +RAQVD + +F 
Sbjct: 185 LSCTVGVAAVTAGPGLTNTVTAVKNAQMA^^ 364 

Query: 134 GIAKHAVEIDRIERIPE IVGRAFSVATSQRPGFVWALI'EE HFGS AQVAOAPEP 188 

I> X+ V + R+ I + + A SG PGPV V LP V P 

Sbjct: 365 PLCXFCVSVPRVRDIVPTLRASKAAAQSGTPGS^^ 529 



TBLASTN 2.0.13 



Figure 4 



Query- RPA07079 [Peeudomonas aeruginosa] Contig51_766001_76«489 
ACETOLACTATE STHTHASE SMALL SUBUNIT (EC 4.1.3.18) 
(163 lettera) 

<p> 

Database: GenBank Human EST entries 

2,114,308 sequences; 797,293,801 total lettera 

Score I 

Sequences producing significant alignments! (bits) Value 

gb|AI444621.1|AI444S21 FLC6554 Human fetal liver cDKA library Ho... 30 6.5 



Score « 29.6 bits (87), Expect - 6.5 

Identities - 18/54 (33%), Positives - 24/54 (44%) 

Frame " +3 



Query: 7 LliEHEPGALSRWGLFS QRNYK XESLT VAPTB DPTLSRLTLTTVGHDEVT3Q I 60 

t-T.t. + pa++-r,+RHH A DP i + CTEV+I 

Sbjct: 72 TTi T ' T,CT ' p *^ , ^ ^^ T ^^* T ''^^^^'^ w ^^^^*^^^^^^^^^*^*^^ ^^^^^ ^ ^ ^^' 233 



Figure 5 




Proposed mechanism of action of AcLS ECTA Compound. Arrow pairs denote 
pathways present in bacteria and plants. Bold arrows denote general pathways 
(present in all organisms). Each step following the AcLS catalyzed formation of (3) 
could lead to formation of a toxic metabolite. The mechanis of toxicity could be via 
inhibition of the enzymes in the next steps of the metabolic pathway or via 
incorporation into cellular protein, resulting in nonfunctional products. 



Figure 6 



Human 
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Comparison of 2-oxobutyrate metabolism in humans and E.coli. The arrows 
indicate equilibrium between substrate and product. 



Figure 7 A 



11 1 103 7706 Yersinia pseudotuberculosis THREONINE 3-DEHYDROGENASE (EC I_1_1_I03> 

1 1 1 103 171 Yersinia pestis THREONINE 3-DEHYDROGENASE (EC l_l_t_103) 

11_ 1 1 03 7391 Vibrio cholerae El Tor N 16961 ORFA006 18 THREONINE 3-DEHYDROGENASE (EC 

1_1_1_103) 

1_1_1 J03 1685 Salmonella typhimunumtdh THREONINE 3-DEHYDROGENASE (EC l_l_l_103) 

1_1_1_103 1 142 Salmonella typhi THREONINE 3-DEHYDROGENASE (EC 1JJJ03) 

1_1_1_103 5894 Salmonella paratyphi THREONINE 3-DEHYDROGENASE (EC 1_1_1_103) 

1_1_1_103 1462 Salmonella ententidis THREONINE 3-DEHYDROGENASE (EC l_l_l_103) 

l_l_l_103 331 Pasteurella multocida D-BETA-HYDROXYBUTYRATE DEHYDROGENASE (EC 1_1_1_30) / 

THREONINE 3-DEHYDROGENASE (EC 11 1 1 03) / 2-HYDROXY-3-OXOPROPIONATE REDUCTASE (EC 

I_l_l_60) 

1_1_1_103 2117 Klebsiella pneumoniae THREONTNE 3-DEHYDROGENASE (EC 1_1_1_103) 

I 1 1 103 2118 Klebsiella pneumoniae THREONINE 3-DEHYDROGENASE (EC 1_1_1_I03) 

1 1 1 103 2151 Haemophilus influenzae HI 10 10 D-BETA-HYDROXYBUTYRATE DEHYDROGENASE (EC 

11130) / THREONINE 3-DEHYDROGENASE (EC 1_1 J_103) / 2-HYDROXY-3-OXOPROPIONATE 

REDUCTASE (EC 1_1_1_60) 

1 J_l_103 6103 Escherichia coh tdh THREONINE 3-DEHYDROGENASE (EC 1_1_1_103) 
1 _1_1_103 2672 Clostridium difficile THREONINE 3-DEHYDROGENASE (EC 1_1_1_103) 
I_l_l_103 1699 Bacillus subtihs tdh THREONINE 3-DEHYDROGENASE (EC 1_1_1_103) 

I 1 1 1 17 5819 Saccharomyces cerevisiae ARA1 D-ARABINOSE DEHYDROGENASE [NAD(P)+] HEAVY 
CHAIN (EC l_l_l_117) 

1_1_1_122 1990 Staphylococcus aureus BS-yqkF D-threo-atdose 1 -dehydrogenase (EC 1_1_1_122) 
1_1_1_122 6068 Salmonella typhtmunum D-threo-aldose 1 -dehydrogenase (EC 1_1_1_122) 

II 11 22 3300 Salmonella typhi D-threo-aldose I -dehydrogenase (EC l_l_l_122) 
l l_l l 22 5201 Salmonella typhi D-threo-aldose 1 -dehydrogenase (EC 1_1_1_122) 
1_1_1_122 4176 Salmonella ententidis D-threo-aldose 1 -dehydrogenase (EC 1_1_1_122) 
1_1_1_122 325 Salmonella dublin D-threo-aldose 1 -dehydrogenase (EC 1_1_1_122) 

1_1_1_122 6860 Saccharomyces cerevisiae YMR041C D-threo-aldose 1 -dehydrogenase (EC l_l_l_122) 
1_1_1_122 2545 Mycobacterium lepraetr|O07152 D-threo-aldose 1 -dehydrogenase (EC 1_1_1J22) 
l l_l_l 22 1579 Klebsiella pneumoniae D-threo-aldose 1 -dehydrogenase (EC 1_1_1_122) 
1_1_1_122 2923 Escherichia coli b3001 D-threo-aldose 1 -dehydrogenase (EC 1_1_1_122) 

III 122 4461 Escherichia coli b0419 D-threo-aldose 1 -dehydrogenase (EC 1_1_1_122) 
1_1_1_122 5090 Escherichia coli bl771 D-threo-aldose 1 -dehydrogenase (EC 1_1_1_122) 
1_1_1_122 4333 Bordetella pertussis BS-yqkF D-threo-aldose 1 -dehydrogenase (EC 1_1_1_122) 
1_1_1_122 5664 Bordetella bronchiseptica BS-yqkF D-threo-aldose 1 -dehydrogenase (EC l_l_l_122) 
1_1_1_122 278 Bacillus subtilis yccK D-threo-aldose 1 -dehydrogenase (EC l_l_l_122) 
1_1_1_122 2358 Bacillus subtilis yqkF D-threo-aldose 1 -dehydrogenase (EC 1_1_1_122) 

1_1_1_125 5491 Yersinia pseudotuberculosis EC-kduD 2-DEOXY-D-GLUCONATE 3-DEHYDROGENASE (EC 
L l _L_ 125 ) 

1_1_1_1 25 6226 Yersinia pseudotuberculosis 2-DEOXY-D-GLUCONATE 3-DEHYDROGENASE (EC 
1_1_1_125) 

1_1_1_125 7387 Yersinia pseudotuberculosis 2-DEOXY-D-GLUCONATE 3-DEHYDROGENASE (EC 
1_1_1_125) 

1_1_1_125 3506 Yersinia pestis 2-DEOXY-D-GLUCONATE 3-DEHYDROGENASE (EC 1_1_1_125) 
l_l_l_125 4839 Yersinia pestis EC-kduD 2-DEOXY-D-GLUCONATE 3-DEHYDROGENASE (EC 1_1_1_125) 
1_1_1_125 4925 Yersinia pestis 2-DEOXY-D-GLUCONATE 3-DEHYDROGENASE (EC 1_1_1_125) 
l_l_l_125 61 Streptococcus pyogenes 2-DEOXY-D-GLUCONATE 3-DEHYDROGENASE (EC 1_1_1_125) 
LLL125 1408 Streptococcus pneumoniae 2-DEOXY-D-GLUCONATE 3-DEHYDROGENASE (EC 1_1_1_125) 
1_1_1_125 1 132 Streptococcus equi 2-DEOXY-D-GLUCONATE 3-DEHYDROGENASE (EC 1_1_1_125) 
l_l_l_125 5026 Salmonella typhimurium kduD 2-DEOXY-D-GLUCONATE 3-DEHYDROGENASE (EC 
1_1_1_125) 

1_1_1_125 2266 Salmonella typhi 2-DEOXY-D-GLUCONATE 3-DEHYDROGENASE (EC 1_1_1_125) 
1_1_1_125 5126 Salmonella paratyphi 2-DEOXY-D-GLUCONATE 3-DEHYDROGENASE (EC 1_1_1_125) 

I 1 1125 2704 Salmonella ententidis 2-DEOXY-D-GLUCONATE 3-DEHYDROGENASE (EC l_l_l_125) 

II 1 125 2728 Salmonella dublin 2-DEOXY-D-GLUCONATE 3-DEHYDROGENASE (EC 1_1_1_125) 
l_l_t_125 6850 Pseudomonas aeruginosa PA4098 2-DEOXY-D-GLUCONATE 3-DEHYDROGENASE (EC 
1JJJ25) 

1_1_1_125 1913 Klebsiella pneumoniae 2-DEOXY-D-GLUCONATE 3-DEHYDROGENASE (EC 1_1_1_125) 
1 1 1 125 1914 Klebsiella pneumoniae 2-DEOXY-D-GLUCONATE 3-DEHYDROGENASE (EC 1_1_1_125) 
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11 1 125 8034 Klebsiella pneumoniae 2-DEOXY-D-GLUCONATE 3-DEHYDROGENASE (EC I_l_l_125) 
1_1_1_125 5650 Escherichia coh b2774 2-DEOXY-D-GLUCONATE 3-DEHYDROGENASE (EC l_l 25) 
111_125 5692 Escherichia coh kduD 2-DEOXY-D-GLUCONATE'3-DEHYDROGENASE (EC 1J J_125) 
1_1_1_125 1509 Enterococcus faecium (DOE) 2-DEOXY-D-GLUCONATE 3-DEHYDROGENASE (EC 

1_1_1_125) 

1_1_1_125 3086 Clostridium acetobutylicum 36229712_FI_2 2-DEOXY-D-GLUCONATE 3- 
DEHYDROGENASE (EC l_l_l_125) 

1 1 1 1 25 221 1 Bacillus subtihs kduD 2-DEOXY-D-GLUCONATE 3-DEHYDROGENASE (EC 1_1_1_!25) 

111128 2873 Salmonella typhimunum idnD L-idonate 2-dehydrogenase (EC 1_1_1_128) 

l_l_l_128 2041 Salmonella paratyphi L-idonate 2-dehydrogenase (EC 1_1_1_128) 

1J1J28 2959 Salmonella ententidis L-idonate 2-dehydrogenase (EC 1_1_1_1 2S) 

1_1_1_128 4368 Salmonella enteritidis L-idonate 2-dehydrogenase (EC 1_1_1_12S) 

1 1_1_1 28 6406 Escherichia coli yjgV L-idonate 2-dehydrogenase (EC 1_1_1_128) 

l_l_l_132 1698 Pseudomonas aeruginosa algD GDP-MANNOSE 6-DEHYDROGENASE (EC 1_1_1_132) 
l_l_l_l 33 576 Streptococcus pyogenes rmlD DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC l_l_l_133) 

I 11 133 184 Streptococcus mutans DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 
1J_1_133 176 Streptococcus equi DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_1_3_13) / DTDP- 
4- DE HYDRO RHAMNOSE REDUCTASE (EC 1_1_1_133) 

II 1 133 6492 Salmonella typhimurium rfbD DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1_1 33) 
1 1 1 133 904 Salmonella typhi DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_1_3_13) / DTDP-4- 
DE HYDRO RHAMNOSE REDUCTASE (EC 1_1_1_133> 

1111 33 906 Salmonella typhi DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 

III 133 4889 Salmonella paratyphi DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 
1_1 J_133 4890 Salmonella paratyphi DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1 JJ_133) 
1_1_1_133 3590 Salmonella ententidis DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC l_t_l_133) 
1_1_1_133 3295 Salmonella dublin DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 
111L33 326 Rickettsia prowazekii RP332 DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 
LLL133 1319 Pseudomonas aeruginosa rmlD DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 

33) 

l_l_l_133 3267 Pseudomonas aeruginosa PA4069 DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 
5_1_3_I3) / DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC I_l_l_133) 

l_l_l_133 1382 Porphyromonas gingivalis BS-spsK DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 
1_1_1_133) 

1_1_1_133 1383 Porphyromonas gingivalis EC-rfbC DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 
5_1_3_13) / DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC l_l_l_133) 

1_1_1_133 1967 Porphyromonas gingivalis DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_t_3_I3) / 
DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 

111133 1441 Neisseria gonorrhoeae DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 

I 1 1 133 2871 Mycobacterium tuberculosis rmlD DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 

II 1 133 2391 Mycobacterium leprae DTDP-4- DEH YDRORHAMNOS E REDUCTASE (EC l_l_l_133) 
11 1 133 1968 Mycobacterium bovis BS-spsK DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 

1_1_1_133) 

1_1_1_133 433 Klebsiella pneumoniae DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 
1_1_1_133 1661 Klebsiella pneumoniae DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_1_3_13) / 
DTDP-4- DE H YDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 

1 1 1 133 4831 Klebsiella pneumoniae DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_1_3_13) / 
DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 

1_1_1_133 5235 Escherichia coli rfbD DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 
1 1 1 133 411 Enterococcus faecium (DOE) DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 
1_1_1_133 513 Enterococcus faecalis EC-rfbC DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 
5_1_3_13)/ DTDP-4-DEH YDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 

l_l_l_133 515 Enterococcus faecalis DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 
l_l_l_133 392 Corynebacterium diphtheriae DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_1_3_I3) 
/ DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 

1_1_1_133 360 Clostridium acetobutylicum 33406693_F2_52 DTDP-4-DEH YDRORHAMNOSE REDUCTASE 
(EC 1_1_1_133) 

1_1_1_133 1 166 Clostridium acetobutylicum 5865681_C2_40 DTDP-4-DEHYDRORHAMNOSE REDUCTASE 
(EC l_l_l_133) 

i_l_l_133 1962 Clostridium acetobutylicum 4884636_C2_37 DTDP-4-DEHYDRORHAMNOSE REDUCTASE 
(EC 1_1_1_133) 
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1_1_1 J33 2505 Clostridium acetobutylicum 1367952_C3_18 DTDP-4-DEHYDRORHAMNOSE 3,5- 
EPIMERASE (EC 5_1_3_13) / DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1 J33) 

1 33 3570 Bordetella pertussis DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_I_L33> 
1_1_1_I33 7039 Bordetella bronchiseptica DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_1_3_13) / 
DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 

l_l_l_133 3775 Bacillus subtdis spsK DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_1_3_13) / 
DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 

1_1_1_140 689 Streptococcus mutanstr|Q9X671 SORBITOL-6-PHOSPHATE 2-DEHYDROGENASE (EC 
1_1_1_140) 

1_1_1_140 4868 Salmonella typhimunum gutD SORBITOL-6-PHOSPHATE 2-DEHYDROGENASE (EC 
1_1_1_140) 

111140 941 Salmonella typhi SORBITOL-6- PHOSPHATE 2-DEHYDROGENASE (EC 1_1_1_140) 
111140 2300 Salmonella paratyphi SORBITOL-6-PHOSPHATE 2-DEHYDROGENASE (EC 1JJJ40) 
111 140 2301 Salmonella paratyphi SORBITOL-6-PHOSPHATE 2-DEHYDROGENASE (EC 1_1_1_140) 
111140 1218 Pasteurella multocida EC-srlD SORBITOL-6-PHOSPHATE 2-DEHYDROGENASE (EC 
l_l_l_140) 

1 1 1 140 356 Klebsiella pneumoniae SORBITOL-6-PHOSPHATE 2-DEHYDROGENASE (EC 1_1_1_140) 
1_1_1_140 3427 Klebsiella pneumoniae SORBITOL-6-PHOSPHATE 2-DEHYDROGENASE (EC l_l_l_140) 
M_l_140 3428 Klebsiella pneumoniae SORBITOL-6-PHOSPHATE 2-DEHYDROGENASE (EC 1_1_1_140) 
1_1_1_140 2633 Escherichia coli srlD SORBITOL-6-PHOSPHATE 2-DEHYDROGENASE (EC 1_1_1_140) 
1_1_1_140 2372 Enterococcus faecium (DOE) SORBITOL-6-PHOSPHATE 2-DEHYDROGENASE (EC 
1_1_1_140) 

1_1_1_140 1656 Enterococcus faecahs SORBITOL-6-PHOSPHATE 2-DEHYDROGENASE (EC l_t_l_140) 
1_1 _1_140 1378 Clostridium difficile EC-srlD SORBITOL-6-PHOSPHATE 2-DEHYDROGENASE (EC 
1_1_1_140) 

1_1_1_154 5678 Salmonella typhimuri urn UREIDOGLYCOLATE DEHYDROGENASE (EC 1_1_1_154) 

l_l_l_154 6615 Salmonella typhimunum allD UREIDOGLYCOLATE DEHYDROGENASE (EC 1_1_1_154) 

1_1_1_154 4079 Salmonella typhi UREIDOGLYCOLATE DEHYDROGENASE (EC 1_1_1_154) 

1_1_1_154 5627 Salmonella paratyphi ureidoglycollate dehydrogenase (EC 1_1_1_154) 

l_l_l_154 3899 Salmonella enteritidis UREIDOGLYCOLATE DEHYDROGENASE (EC 1_1_1_154) 

1_1_1_154 4527 Salmonella dublin UREIDOGLYCOLATE DEHYDROGENASE (EC 1_1_1_154) 

l_l_l_154 4706 Salmonella dublin UREIDOGLYCOLATE DEHYDROGENASE (EC 1_1_1_I54) 

1_1_1_154 6943 Klebsiella pneumoniae UREIDOGLYCOLATE DEHYDROGENASE (EC 1_1_1_154) 

l_l_l_154 6944 Klebsiella pneumoniae ureidoglycollate dehydrogenase (EC 1_1_1_154) 

1 1 1154 4504 Escherichia coli b0517 UREIDOGLYCOLATE DEHYDROGENASE (EC 1_1_1_154) 

l_l_l_154 2528 Bordetella pertussis UREIDOGLYCOLATE DEHYDROGENASE (EC 1_1_1_154) 

111 154 8196 Bordetella bronchiseptica UREIDOGLYCOLATE DEHYDROGENASE (EC 1_1_1_154) 

1_1_1_154 1233 Bacillus subtilis yjmC UREIDOGLYCOLATE DEHYDROGENASE (EC 1_1_1_154) 

1 1 1 157 2474 Pseudomonas aeruginosa PA1628 3-HYDROXYBUTYRYL-COA DEHYDROGENASE (EC 

1_1J_157) 

1_1_1_157 2646 Pseudomonas aeruginosa PA3590 PROBABLE 3-HYDROXYBUTYRYL-COA 
DEHYDROGENASE (EC 1 J_l_157) 

l_l_l_157 1517 Porphyromonas gingivalis BS-mmgB 3-HYDROXYBUTYRYL-COA DEHYDROGENASE (EC 
l_l_l_157) 

1_1_1_157 3584 Mycobacterium tuberculosis fadB3 PROBABLE 3-HYDROXYBUTYRYL-COA 
DEHYDROGENASE (EC 1_1_1_157) 

1_1_1_157 551 1 Mycobacterium tuberculosis fadB2 3-HYDROXYBUTYRYL-COA DEHYDROGENASE (EC 
l_l_l_157) 

1_1_1_157 2412 Mycobacterium leprae BS-mmgB 3-HYDROXYBUTYRYL-COA DEHYDROGENASE (EC 
1_1_1_157) 

11_1_157 126 Mycobacterium bovis PROBABLE 3-HYDROXYBUTYRYL-COA DEHYDROGENASE (EC 
1_1_1_157) 

1_1_1_157 701 Mycobacterium bovis BS-mmgB 3-HYDROXYBUTYRYL-COA DEHYDROGENASE (EC 
1_1_1_157> 

l_l_l_157 6325 Klebsiella pneumoniae PROBABLE 3-HYDROXYBUTYRYL-COA DEHYDROGENASE (EC 

1_1_1_I57) 

1_1_1_157 6326 Klebsiella pneumoniae PROBABLE 3-HYDROXYBUTYRYL-COA DEHYDROGENASE (EC 
1_1_1_157) 

1 1 1 157 1355 Escherichia coli bl395 PROBABLE 3-HYDROXYBUTYRYL-COA DEHYDROGENASE (EC 
1_1_1_157) 

1 1 1 157 575 Clostridium difficile BS-mmgB 3-HYDROXYBUTYRYL-COA DEHYDROGENASE (EC 
1_1_1_157> 
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1JJJ57 528 Clostridium acetobutylicum 300844 17_C1_70 3-HYDROXYBUTYRYL-COA 
DEHYDROGENASE (EC l_l_l_157) 

11 1 157 1700 Bordetella pertussis 3-HYDROXYBUTYRYL-COA DEHYDROGENASE (EC 1JJJ57) 
1_1_1_157 2975 Bordetella pertussis 3-HYDROXYBUTYRYL-COA DEHYDROGENASE (EC 1JJJ57) 
111157 5148 Bordetella branch iseptica 3-HYDROXYBUTYRYL-COA DEHYDROGENASE (EC 1J JJ57) 
1_1_1_I57 6474 Bordetella branch iseptica 3-HYDROXYBUTYRYL-COA DEHYDROGENASE (EC 1JJJ57) 
1_1_1_157 24i 1 Bacillus subtilis mmgB 3-HYDROXYBUTYRYL-COA DEHYDROGENASE (EC 1_1_1_157) 
1_I_1_158 6211 Yersinia pseudotuberculosis EC-murB UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE 
REDUCTASE (EC I_l_l_l58) 

1_1_1_158 2178 Yersinia pestis EC-murB UDP-N-ACETYLENOLPYRUVOYLGLUCOS AMINE REDUCTASE 
(EC 1_1_1_158) 

LLL158 4193 Vibrio cholerae El Tor N16961 ORF00448 UDP-N- 
ACETYLENOLPYRUVOYLGLUCOSAMINE REDUCTASE (EC 1_1_1_158) 
1_1_1_158 375 Treponema pallidum TP0047 UDP-N-ACETYLENOLPYRUVOYLGLUCOS AMINE 
REDUCTASE (EC 1_1_1_158) 

I 11158 409 Treponema pallidum TP0090 UDP-N-ACETYLENOLPYRUVOYLGLUCOS AMINE 
REDUCTASE (EC 1_1_1_158) 

II 1 158 946 Streptococcus pyogenes murB UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE 
REDUCTASE (EC 1_1_1_158) 

1_1_1_158 1278 Streptococcus pneumoniae EC-murB UDP-N-ACETYLENOLPYRUVOYLGLUCOS A MINE 
REDUCTASE (EC 1_1_1_158) 

1_1_1_158 632 Streptococcus equi EC-murB UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE 
REDUCTASE (EC 1_1_1_158) 

1_1_1_158 1285 Staphylococcus aureus EC-murB UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE 
REDUCTASE (EC l_l_l_158) 

l_l_l_158 608 Salmonella typhimurium murB UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE 
REDUCTASE (EC 1_1_1_158) 

l_l_l_158 1965 Salmonella typhi UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE REDUCTASE (EC 
l_l_l_158) 

1_1_1_158 5017 Salmonella paratyphi UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE REDUCTASE (EC 
1_1_I_158) 

1 1 11 58 5018 Salmonella paratyphi UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE REDUCTASE (EC 
1_1_1_158) 

l_l_l_158 5019 Salmonella paratyphi UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE REDUCTASE (EC 
i_l_l_158) 

1_1_1_158 2844 Salmonella enteritidis UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE REDUCTASE (EC 
1_1_1_158) 

1_1_1_158 2910 Salmonella dublin UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE REDUCTASE (EC 
1_1_1_158) 

1_1_1_158 242 Rickettsia prowazekii RP248 UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMfNE 
REDUCTASE (EC 1_1_1_158) 

1_1_1_158 6346 Pseudomonas aeruginosa murB UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE 
REDUCTASE (EC 1_1_1_158) 

1_1_1_158 566 Porphyromonas gingivalis EC-murB UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE 
REDUCTASE (EC 1_1_1_158) 

1_1_1_158 346 Pasteurella multocida murB UDP-N-ACETYLENOLPYRUVOYLGLUCOS AMINE REDUCTASE 
(EC 1_1_1_158) 

1_1_1_158 1130 Neisseria gonorrhoeae EC-murB UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE 
REDUCTASE (EC 1_1_1_158) 

1_1_1_158 3358 Mycobacterium tuberculosis murB UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE 
REDUCTASE (EC 1_1_1_158) 

1_1_1_158 392 Mycobacterium leprae EC-murB UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE 
REDUCTASE (EC 1_1_1_158) 

1 1 1 158 686 Mycobacterium bovis EC-murB UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE 
REDUCTASE (EC l_l_l_158) 

I 1 1 158 1643 Mycobacterium bovis UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE REDUCTASE (EC 
l_l_l_158> 

II 1 158 6404 Klebsiella pneumoniae UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE REDUCTASE 
(EC 1_1_1_158) 

1_1_1_158 805 Helicobacter pylori HP1418 UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE 
REDUCTASE (EC 1_1_1_158) 
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1 1 11 58 1302 Helicobacter pylon J99sp!Q9ZJJ4 UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE 
REDUCTASE (EC 1_1_1_158) 

1_1_1_158 7840 Haemophilus influenzae HI0268 UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE 
REDUCTASE (EC l_l_l_158) 

!_1_1_158 1300 Haemophilus ducreyi EC-murB UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE 
REDUCTASE (EC 1_1_1_158) 

1_I_1_158 3866 Escherichia coll murB UDP-N-ACETYLENOLPYRUVOYLGLUCOS AMINE REDUCTASE 
(EC 1_1_1_158) 

1_1_1_158 4029 Enterococcus faecium (DOE) UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE 
REDUCTASE (EC l_l_l_158) 

1_1_1_158 1336 Enterococcus faecalis UDP-N-ACETYLENOLPYRUVOYLGLUCOS A MIN E REDUCTASE (EC 
1_1_1_15S) 

1 11158 1577 Enterococcus faecalis UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE REDUCTASE (EC 
1_1_1_158) 

1_1_1_158 2090 Corynebactenum diphtheriae UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE 
REDUCTASE (EC 1_1_1_158) 

l_l_l_158 16 Clostridium difficile EC-murB UDP-N-ACETYLENOLPYRUVOYLGLUCOS AMINE 
REDUCTASE (EC I_l_l_158) 

1_I_1_158 1206 Clostridium difficile BS-yaaR UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE 
REDUCTASE (EC 1_1_1_158) 

1_1_1_158 370 Clostridium acetobutylicum23470001_Cl_122 UDP-N- 
ACETYLENOLPYRUVOYLGLUCOSAMINE REDUCTASE (EC l_f_l_158) 
1 1 1 158 1571 Clostridium acetobutylicum 25673593_F3_14 UDP-N- 
ACETYLENOLPYRUVOYLGLUCOSAMINE REDUCTASE (EC 1_1_1_158) 

1 1 1 158 795 Chlamydia trachomatis D/UW-3/Cx murB UDP-N-ACETYLENOLPYRUVOYLGLUCOS AMINE 
REDUCTASE (EC 1_1_1_158) 

1_1_1_158 867 Chlamydia pneumoniae AR39 CP0867 UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE 
REDUCTASE (EC 1_1_1_158> 

1_1_1 158 914 Chlamydia pneumoniae CWL029 murB UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE 
REDUCTASE (EC 1_1_1_158) 

1_1_1_158 1015 Campylobacter jejuni murB UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE 
REDUCTASE (EC 1_1_1_158) 

1_1_1_158 159 Borrelia burgdorferi BB0598 UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE 
REDUCTASE (EC 1_1_1_158) 

1_1_1_158 496 Borrelia burgdorferi BB0244 UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE 
REDUCTASE (EC l_l_l_158) 

LLL158 1014 Bordetella pertussissp|Q9X6Y8 UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE 
REDUCTASE (EC 1_1_1_158) 

1 J_l_158 8320 Bordetella bronchiseptica EC-murB UDP-N-ACETYLENOLPYRUVOYLGLUCOS AMINE 
REDUCTASE (EC 1_1_1_158) 

1_1_1_158 30 Bacillus subtilis yaaR UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE REDUCTASE (EC 
1_1_1_158) 

1_1_1_158 1524 Bacillus subtilis murB UDP-N-ACETYLENOLPYRUVOYLGLUCOSAMINE REDUCTASE 
(EC 1_1_1_158) 

LL1_159 3149 Mycobacterium tuberculosis Rv3485c 7-ALPHA-HYDROXYSTEROID DEHYDROGENASE 
(EC 1_1_1_159) 

l_l_l_159 3376 Mycobacterium bovis EC-yciK 7-ALPHA-HYDROXYSTEROID DEHYDROGENASE (EC 
1_1_1_159) 

1 1 1 159 420 Helicobacter pylori HP1014 7-ALPHA-HYDROXYSTEROID DEHYDROGENASE (EC 
1_1_1_159) 

1_1_1_159 41 1 Helicobacter pylori J99 jhp0409 7-ALPHA-HYDROXYSTEROID DEHYDROGENASE (EC 
1_1_1_159) 

1_1_1_159 5014 Escherichia coli hdhA 7-ALPHA-HYDROXYSTEROID DEHYDROGENASE (EC I_l_l_159) 
1_1_1_159 853 Clostridium difficile 7-ALPHA-HYDROXYSTEROID DEHYDROGENASE (EC 1_1_1_159) 
l_l_l_159 423 Campylobacter jejuni Q0807 7-ALPHA-HYDROXYSTEROID DEHYDROGENASE (EC 
1_1_1_159> 

1_1_1_159 3762 Bacillus subtilis ywfH 7-ALPHA-HYDROXYSTEROID DEHYDROGENASE (EC l_l_l_159) 

1_1_1_169 3121 Yersinia pestis EC-apbA 2-DEHYDROPANTOATE 2- REDUCTASE (EC 1_1_1_169) 

1 1 1 169 5469 Yersinia pestis 2-DEHYDROPANTOATE 2-REDUCTASE (EC 1_1_1_169) 

1 1 1 169 6075 Vibrio cholerae El Tor N16961 ORF02923 2-DEHYDROPANTOATE 2-REDUCTASE (EC 

1_1_1_169) 

1 1 1 169 882 Streptococcus pyogenes apbA 2-DEHYDROPANTOATE 2-REDUCTASE (EC 1_1_1_169) 
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1 169 257 Streptococcus equi 2-DEHYDROPANTOATE 2-REDUCTASE (EC l_l_l_169) 
" 1 _ 1 69 2397 Staphylococcus aureus 2-DEHYDROPANTOATE 2-REDUCTASE (EC 1JJJ69) 
1169 2951 Staphylococcus aureus BS-ykpB 2-DEHYDROPANTOATE 2-REDUCTASE (EC IJJJ69) 
~1_169 147 Salmonella typhimunum panE 2-DEHYDROPANTOATE 2-REDUCTASE (EC 1JJJ69) 
"l_169 5787 Salmonella typhimunum 2-DEHYDROPANTOATE 2-REDUCTASE (EC 1_1_IJ69) 
"l 169 3029 Salmonella typhi 2-DEHYDROPANTOATE 2-REDUCTASE (EC l_l_l_169) 
"l_169 3464 Salmonella typhi 2-DEHYDROPANTOATE 2-REDUCTASE (EC I_l_l_l69) 
~1_169 4717 Salmonella paratyphi 2-DEHYDROPANTOATE 2-REDUCTASE (EC 1_1_1_169) 
"l_169 5020 Salmonella paratyphi 2-DEHYDROPANTOATE 2-REDUCTASE (EC 1_1_1_169) 
"l_169 1578 Salmonella enteritidis 2-DEHYDROPANTOATE 2-REDUCTASE (EC I_l_l_169> 
"l_169 3669 Salmonella dublin 2-DEHYDROPANTOATE 2-REDUCTASE (EC 1_1_1_169) 
"l_l69 3744 Salmonella dublin 2-DEHYDROPANTOATE 2-REDUCTASE (EC M_l_169) 
1 169 7955 Pseudomonas aeruginosa panE 2-DEHYDROPANTOATE 2-REDUCTASE (EC l_l_l_169) 
J_169 75 Porphyromonas gingivalis BS-ykpB 2-DEHYDROPANTOATE 2-REDUCTASE (EC 1_1_1_169) 
1169 483 Mycobacterium tuberculosis Rv2573 2-DEHYDROPANTOATE 2-REDUCTASE (EC l_l_l_169) 
1169 2354 Mycobacterium leprae 2-DEHYDROPANTOATE 2-REDUCTASE (EC 1_1_1_169) 
1 169 3913 Mycobacterium bovis 2-DEHYDROPANTOATE 2-REDUCTASE (EC 1_1_1_169) 
1 169 2133 Klebsiella pneumoniae 2-DEHYDROPANTOATE 2-REDUCTASE (EC 1_1_1_169) 
1169 2134 Klebsiella pneumoniae 2-DEHYDROPANTOATE 2-REDUCTASE (EC 1_1_1_169) 
1 169 6763 Klebsiella pneumoniae 2-DEHYDROPANTOATE 2-REDUCTASE (EC l_l_l_l69) 
_1_169 4466 Escherichia coli apbA 2-DEHYDROPANTOATE 2-REDUCTASE (EC 1_1_1_169) 
1169 1579 Enterococcus faecium (DOE) 2-DEHYDROPANTOATE 2-REDUCTASE (EC l_l_l_169) 
1169 8 Enterococcus faecalis 2-DEHYDROPANTOATE 2-REDUCTASE (EC 1_1_1_169) 
1 169 855 Enterococcus faecalis BS-ykpB 2-DEHYDROPANTOATE 2-REDUCTASE (EC 1_1_1_169) 
1 169 2514 Enterococcus faecalis 2-DEHYDROPANTOATE 2-REDUCTASE (EC 1_1_1_169) 
1169 191 Corynebacterium diphthenae 2-DEHYDROPANTOATE 2-REDUCTASE (EC 1_1_1_169) 
1169 1096 Clostridium difficile BS-ykpB 2-DEHYDROPANTOATE 2-REDUCTASE (EC 1_1_1_169) 
1169 2472 Clostridium acetobutylicum 6025443_F2_7 2-DEHYDROPANTOATE 2-REDUCTASE (EC 
_1_169) 

1169 2668 Clostridium acetobutylicum 34656267_F2_3 2-DEHYDROPANTOATE 2-REDUCTASE (EC 
_1_169) 

1 169 2719 Bordetella pertussis 2-DEHYDROPANTOATE 2-REDUCTASE (EC l_l_i_169) 
_1_169 5764 Bordetella bronchiseptica 2-DEHYDROPANTOATE 2-REDUCTASE (EC 1_1_I_169) 

1 169 9126 Bordetella bronchiseptica BS-ykpB 2-DEHYDROPANTOATE 2-REDUCTASE (EC 1_1_1_169) 
_1_169 1445 Bacillus subtilis ykpB 2-DEHYDROPANTOATE 2-REDUCTASE (EC 1_1_1_169) 
1169 1512 Bacillus subtilis ylbQ 2-DEHYDROPANTOATE 2-REDUCTASE (EC 1_1_1_169) 
1 17 2665 Yersinia pestis EC-mtlD MANNITOL-1 -PHOSPHATE 5-DEHYDROGENASE (EC l_l_l_17) 
1 17 7546 Vibno cholerae El TorN16961ORFA00818 MANNITOL-l-PHOSPHATE 5-DEHYDROGENASE 

: i_i_t_i7) 

1 17 29 Streptococcus pneumoniae EC-mtlD MANNITOL-1 -PHOSPHATE 5-DEHYDROGENASE (EC 
_1_17) 

117 121 Streptococcus mutans EC-mtlD MANNITOL-1 -PHOSPHATE 5-DEHYDROGENASE (EC 
_1_17) 

_1_17 1944 Staphylococcus aureus EC-mtlD MANNITOL-l-PHOSPHATE 5-DEHYDROGENASE (EC 
._1_17> 

1 17 5960 Salmonella typhimurium mtlD MANNITOL-l-PHOSPHATE 5-DEHYDROGENASE (EC 
_1_17) 

_1_17 3221 Salmonella typhi MANNITOL-l-PHOSPHATE 5-DEHYDROGENASE (EC 1_1_1_17) 
[_1_17 4807 Salmonella paratyphi MANNITOL-l-PHOSPHATE 5-DEHYDROGENASE (EC 1_1_1_17) 
L_l_17 4808 Salmonella paratyphi MANNITOL-l-PHOSPHATE 5-DEHYDROGENASE (EC 1_1_1_17) 
1_1_17 4809 Salmonella paratyphi MANNITOL-l-PHOSPHATE 5-DEHYDROGENASE (EC 1_1_1_17) 
1_1_17 3745 Salmonella enteritidis MANNITOL-l-PHOSPHATE 5-DEHYDROGENASE (EC 1_1_1_17) 
L_l_17 2641 Salmonella dublin MANNITOL-l-PHOSPHATE 5-DEHYDROGENASE (EC 1_1_1_17) 
L_l_17 1800 Pasteurella multocida mtlD MANNITOL-l-PHOSPHATE 5-DEHYDROGENASE (EC 1_I_1_17) 
l_l_I7 191 Mycoplasma pneumoniae MP190 MANNITOL-l-PHOSPHATE 5-DEHYDROGENASE (EC 

t_l_17 3644 Klebsiella pneumoniae MANNITOL-l-PHOSPHATE 5-DEHYDROGENASE (EC l_l_l_17) 
1 1 17 3645 Klebsiella pneumoniae MANNITOL-l-PHOSPHATE 5-DEHYDROGENASE (EC l_l_t_17) 
1 1 17 3520 Escherichia coli mtlD MANNITOL-l-PHOSPHATE 5-DEHYDROGENASE (EC 1_1_1_17) 
1 1 17 3086 Enterococcus faecium (DOE) MANNITOL-l-PHOSPHATE 5-DEHYDROGENASE (EC 
1_1_17) 
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T i l l T 1316 Enterococcus faecahs EC-mtID MANNITOL- 1 -PHOSPHATE 5-DEHYDROGENASE (EC 
1_1_1_17) 

l_l_l_17 2680 Clostridium difficile EC-mtlD MANNITOL- 1 -PHOSPHATE 5-DEHYDROGENASE (EC 

1 1 1 IT 2183 Clostridium acetobutylicum 5135967_C1_17 MANNITOL- 1-PHOSPHATE 5- 
DEHYDROGENASE (EC 1_1_1_1 7> 

1_1_I_17 400 Bacillus subtihs mtlD MANNITOL- 1-PHOSPHATE 5-DEHYDROGENASE (EC l_l_l_17) 
1_1_1_179 6589 Yersinia pseudotuberculosis EC-ygjR TRANS-l,2-DIHYDROBENZENE-l,2-DIOL 
DEHYDROGENASE (EC l_3_I_20) / D-xylose 1 -dehydrogenase (NADP+) (EC 1J_1_179) 
1 111 79 1 5 1 6 Yersinia pestis EC-ygjR TRANS- 1 ,2-DIHYDROBENZENE- 1 ,2-DIOL DEHYDROGENASE (EC 
1_3_1_20)/ D-xylose 1 -dehydrogenase (NADP+) (EC 1_1_1_179) 

1_1_1_I79 62 Streptococcus pyogenes EC-ygjR TRANS- l,2-DIHYDROBENZENE-l,2-DIOL 
DEHYDROGENASE (EC 1_3_1_20) / D-xylose 1 -dehydrogenase (NADP+) (EC 1_1_1_179) 
l_l_l_179 1495 Streptococcus pneumoniae EC-ygjR TRANS- 1 ,2-DIHYDROBENZENE- 1 ,2-DIOL 
DEHYDROGENASE (EC i_3_l_20) / D-xylose 1 -dehydrogenase (NADP+) (EC 1_1_1_179) 
1_1_1_179 1496 Streptococcus pneumoniae EC-ygjR TRANS- 1,2-DIHYDROBENZENE- 1 ,2-DIOL 
DEHYDROGENASE (EC 1_3_1_20) / D-xylose 1 -dehydrogenase (NADP+) (EC 1_1_1_179) 
l_l_l_179 785 Streptococcus mutans TRANS- 1 ,2-DIHYDROBENZENE- 1 ,2-DIOL DEHYDROGENASE (EC 
1_3_1_20) / D-xylose 1-dehydrogenase (NADP+) (EC 1_1_1_179) 

l_l_l_I79 1131 Streptococcus equi EC-ygjR TRANS- 1 ,2-DIHYDROBENZENE- 1 ,2-DIOL DEHYDROGENASE 

(EC 1_3_1_20)/ D-xylose 1-dehydrogenase (NADP+) (EC 1_1_1_179) 

1 1 1 179 1871 Salmonella typhimurium ygjR TRANS-l,2-DIHYDROBENZENE-l,2-DIOL 

DEHYDROGENASE (EC 1_3_1_20) / D-xylose 1-dehydrogenase (NADP+) (EC 1_1_1_179) 

1 1 1179 2667 Salmonella typhi TRANS- 1 ,2-DIHYDROBENZENE- 1 ,2-DIOL DEHYDROGENASE (EC 

1_3_1_20) / D-xylose 1-dehydrogenase (NADP+) (EC 1_1_1_179) 

1_1_1_179 4759 Salmonella paratyphi TRANS- 1 ,2-DIHYDROBENZENE- 1 ,2-DIOL DEHYDROGENASE (EC 
1_3_1_20) / D-xylose 1-dehydrogenase (NADP+) (EC 1_1_1_179) 

l_l_l_179 5732 Saccharomyces cerevisiae GRE3 D-xylose 1-dehydrogenase (NADP+) (EC 1_1_1_179) 

1 1 1 179 1588 Pasteurella multocida BS-yvaA TRANS- 1 ,2-DIHYDROBENZENE- 1 ,2-DIOL 

DEHYDROGENASE (EC 1_3_1_20) / D-xylose 1-dehydrogenase (NADP+) (EC 1_1_1_179) 

1_1_1_179 3746 Klebsiella pneumoniae TRANS- 1 ,2-DIHYDROBENZENE- 1 ,2-DIOL DEHYDROGENASE (EC 

1_3_1_20) / D-xylose 1-dehydrogenase (NADP+) (EC 1_1_1_179) 

1_1_1_179 3747 Klebsiella pneumoniae TRANS- 1 ,2-DIHYDROBENZENE- 1 ,2-DIOL DEHYDROGENASE (EC 
1_3_1_20) / D-xylose 1-dehydrogenase (NADP+) (EC 1_1_1_179) 

1_1_1_179 6415 Klebsiella pneumoniae TRANS- 1,2-DIHYDROBENZENE- 1 ,2-DIOL DEHYDROGENASE (EC 
1_3_1_20) / D-xylose 1-dehydrogenase (NADP+) (EC 1_1_1_179) 

1_1_1_179 3010 Escherichia coli ygjR TRANS-1 ,2-DIHYDROBENZENE- 1 ,2-DIOL DEHYDROGENASE (EC 
1_3_1_20) / D-xylose 1-dehydrogenase (NADP+) (EC 1_1_1_179) 

1_1 J_179 3017 Enterococcus faecium (DOE) TRANS- 1 ,2-DIHYDROBENZENE- 1 ,2- DIOL 
DEHYDROGENASE (EC 1_3_1_20) / D-xylose 1-dehydrogenase (NADP+) (EC 1_1_1_179) 
1 1 1 179 551 Enterococcus faecalis TRANS- 1 ,2-DIHYDROBENZENE- 1 ,2-DIOL DEHYDROGENASE (EC 
1_3_1_20) / D-xylose 1-dehydrogenase (NADP+) (EC l_l_l_179) 

1 1 1 179 1595 Enterococcus faecalis BS-yrbE TRANS- 1 ,2-DIHYDROBENZENE- 1 ,2-DIOL 
DEHYDROGENASE (EC 1_3_1_20) / D-xylose 1-dehydrogenase (NADP+) (EC l_l_l_179) 
1_1_1_179 2127 Enterococcus faecalis TRANS- 1,2-DIHYDROBENZENE- 1,2-DIOL DEHYDROGENASE (EC 
1_3_1_20) / D-xylose 1-dehydrogenase (NADP+) (EC 1_1_1_179) 

1 1 1 179 2678 Enterococcus faecalis EC-ygjR TRANS- 1 ,2-DIHYDROBENZENE- 1 ,2-DIOL 

DEHYDROGENASE (EC 1_3_1_20) / D-xylose 1-dehydrogenase (NADP+) (EC 1_1_1_179) 

l_l_l_179 1554 Clostridium difficile EC-ygjR TRANS- 1 ,2-DIHYDROBENZENE-l ,2-DIOL 

DEHYDROGENASE (EC 1_3_1_20) / D-xylose 1-dehydrogenase (NADP+) (EC 1_1_1_179) 

l_l_l_179 2661 Clostridium acetobutylicum 26853425_C2_14 TRANS- 1,2-DIHYDROBENZENE- 1,2-DIOL 

DEHYDROGENASE (EC l_3_l_20) / D-xylose 1-dehydrogenase (NADP+) (EC 1_1_1_179) 

l_l_l_179 2712 Clostridium acetobutylicum 2349088_F3_1 1 TRANS- 1,2-DIHYDROBENZENE- 1,2-DIOL 

DEHYDROGENASE (EC l_3_l_20) / D-xylose 1-dehydrogenase (NADP+) (EC 1_1_1_179) 

l_l_l_179 4327 Clostridium acetobutylicum TRANS- 1,2-DIHYDROBENZENE- 1,2-DIOL DEHYDROGENASE 

(EC l_3_l_20) / D-xylose 1-dehydrogenase (NADP+) (EC I_l_l_179) 

1_1_1_179 3111 Bacillus subtilis yulF TRANS- 1,2-DIHYDROBENZENE- 1,2-DIOL DEHYDROGENASE (EC 
1_3_1_20) / D-xylose 1-dehydrogenase (NADP+) (EC 1_1_1_179) 

1_1_1_18 6536 Yersinia pseudotuberculosis BS-yvaA MYO-INOSITOL 2-DEHYDROGENASE (EC 1_1_1_18) 
1 1 1 18 7739 Yersinia pseudotuberculosis MYO-INOSITOL 2-DEHYDROGENASE (EC 1_1_1_18) 
1_1_1_18 8177 Yersinia pseudotuberculosis MYO-INOSITOL 2-DEHYDROGENASE (EC 1_1_1_18) 
11118 8181 Yersinia pseudotuberculosis MYO-INOSITOL 2-DEHYDROGENASE (EC l_l_l_18) 
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1111 S 158 Yersinia pestis MYOINOSITOL 2-DEHYDROGENASE (EC 1JJJ8) 

1_1_1_IS 1656 Yersinia pestis MYO-INOSITOL 2-DEHYDROGENASE (EC 1_1_1_18) 

1_1_1_'18 3447 Yersinia pestis MYO-INOSITOL 2-DEHYDROGENASE (EC 1_1_1_18) 

1_1_1_18 3448 Yersinia pestis MYO-INOSITOL 2-DEHYDROGENASE (EC l_l_t_18) 

l_l_l_18 6618 Vibrio cholerae El Tor N16961ORFA01017 MYO-INOSITOL 2-DEHYDROGENASE (EC 

1_1_1_18) 

1_1_1_18 1715 Streptococcus pneumoniae MYO-INOSITOL 2-DEHYDROGENASE (EC 1_1_1 J8) 
11118 2479 Salmonella typhimunum MYO-INOSITOL 2-DEHYDROGENASE (EC 1J JJ8) 
1_1_1_18 2619 Salmonella typhimunum ydgJ MYO-INOSITOL 2-DEHYDROGENASE (EC l_l_l_18) 
1_1_1_18 5481 Salmonella typhimunum MYO-INOSITOL 2-DEHYDROGENASE (EC 1JJJ8) 
I_1_I_1S 3422 Salmonella paratyphi MYO-INOSITOL 2-DEHYDROGENASE (EC l_l_l_18) 
11118 1474 Salmonella ententidis MYO-INOSITOL 2-DEHYDROGENASE (EC 1_1_1_18) 
1_1_1_18 2953 Klebsiella pneumoniae MYO-INOSITOL 2-DEHYDROGENASE (EC 1_1_1_18) 
11118 6412 Klebsiella pneumoniae MYO-INOSITOL 2-DEHYDROGENASE (EC 1_1_1_18) 
11118 1084 Bacillus subtihs yisS MYO-INOSITOL 2-DEHYDROGENASE (EC 1_1_1_18) 
l_l_l_18 2771 Bacillus subtihs yrbE MYO-INOSITOL 2-DEHYDROGENASE (EC 1_1_1_18) 
l_l_l_18 3963 Bacillus subtilis 10IG MYO-INOSITOL 2-DEHYDROGENASE (EC 1_1_1_18) 
1_1_1_193 4162 Yersinia pseudotuberculosis EC-nbD 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 

1_1_1_193 2738 Yersinia pestis EC-ribD DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 

1_1_1_193 6045 Vibrio cholerae El Tor N16961 ORF02878 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 
l_l_l_193 1209 Streptococcus pneumoniae EC-ribD 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE {EC 1_1_1_193) 

1 I 1 193 2886 Staphylococcus aureus DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_1S>3> 

1_1_1_193 3817 Staphylococcus aureus EC-ribD 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 
1_1_1_193 5139 Salmonella typhimurium ribG 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRJMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORJBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 

1_1_1_193 4789 Salmonella typhi DIAMINOHYDROXYPHOSPHOR1BOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 

11_1 193 4743 Salmonella paratyphi DI AMINOH YDROXYP HOS PHORIBOS YLAMINOP YPJMIDIN E 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 

1_1_1_193) 

1_1_1_193 4744 Salmonella paratyphi DIAMINOHYDROXYPHOSPHOR1BOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
l_l_l_193) 

I 1 1 193 5325 Saccharomyces cerevisiae RIB7 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL 
REDUCTASE (EC 1_1_1_193) 

II 1_193 1372 Pseudomonas aeruginosa ribD 

DIAMINOHYDROXYPHOSPHORIBOS YLAMINOP YRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 

1 1 1 193 3169 Pseudomonas aeruginosa PA3469 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL 

REDUCTASE (EC 1_1_1_193) 

1_1_1_193 1441 Porphyromonas gingivalis EC-ribD 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC l_t_l_193) 

1_1_1_193 669 Pasteurella multocida nbD DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 
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Ill 1 93 1383 Neisseria gonorrhoeae EC-nbD 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 
1_1_1_193 418 Mycobacterium tuberculosis nbG 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26)/ 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 
111193 1752 Mycobactenum leprae EC-nbD 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 

1_1_1_193 1230 Mycobacterium bovis DIAMINOHYDROXYPHOSPHORJBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
l_t_l_l93) 

1_1_1_193 1404 Mycobacterium bovis EC-nbD 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 

1_1_1_193 1440 Klebsiella pneumoniae DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 

l_t_l_193 1441 Klebsiella pneumoniae DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 

1_1_1_193 8204 Klebsiella pneumoniae 5-AMINO-6-(5-PHOSPHORlBOSYLAMINO)URACIL REDUCTASE 
(EC l_l_l_193) 

1_1_1_193 885 Helicobacter pylon HP1505 DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
l_l_l_193) 

1 1 1 193 1385 Helicobacter pylori J99tr|Q9ZJB5 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 
1_1_1_193 2004 Haemophilus influenzae HI0944 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 

111193 694 Haemophilus ducreyi EC-ribD DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 

1_1_1_193 398 Escherichia coli ribD DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 

1 1 1 193 1 195 Enterococcus faecalis BS-ywjB 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL 
REDUCTASE (EC 1_1_1_193) 

1_1_1_193 992 Corynebacterium diphtheriae DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1 1_1_193) 

l_l_l_193 3269 Clostridium difficile EC-ribD DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 

1_1_1_193 1406 Clostridium acetobutylicum 16182701_C1_42 

DIAMINOHYDROXYPHOSPHOR1BOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC l_l_l_193) 
111193 1815 Clostridium acetobutylicum 24020077_C 1_29 5-AMINO-6-(5- 
PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC l_l_l_193) 
1 11193 699 Chlamydia trachomatis D/UW-3/Cx EC-ribD 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 
1_1_1_193 998 Chlamydia pneumoniae AR39 CP0998 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 
1_1_1_193 803 Chlamydia pneumoniae CWL029 EC-ribD 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 
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1 J_l_193 936 Campylobacter jejuni nbD DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 

1_1_1_193 1610 Bordetella pertussis EC-nbD DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAM!NO)URACIL REDUCTASE (EC 
1JJJ93) 

1_1_1_I93 8367 Bordetella bronchiseptica EC-nbD 

D1AMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 

1_1_1_193 2324 Bacillus subtihs nbG DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMID1NE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
i_l_l_193) 

1_1_1_193 3717 Bacillus subtihs ywjB 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE 
(EC 1_1_1_193) 

1_1_1_193 4070 Bacillus subtilis yyaP 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 

1_1_1_I95 3347 Saccharomyces cerevisiae YCR105W CINNAMYL-ALCOHOL DEHYDROGENASE (EC 
1_1_1_195) 

l_l_l_195 6078 Saccharomyces cerevisiae YMR318C CINNAMYL-ALCOHOL DEHYDROGENASE (EC 
1_1_1_195) 

111202 721 Streptococcus pneumoniae 1,3-PROPANEDIOL DEHYDROGENASE (EC 1_1_1_202) 
1 1 1 202 3293 Salmonella typhimurium 1,3-PROPANEDIOL DEHYDROGENASE (EC 1_1_1_202) 
1 1 1 202 2625 Salmonella typhi 1,3-PROPANEDIOL DEHYDROGENASE (EC 1_1_1_202) 
111202 43 Salmonella paratyphi 1,3-PROPANEDIOL DEHYDROGENASE (EC 1_1_1_202) 
1_1_1_202 44 Salmonella paratyphi 1,3-PROPANEDIOL DEHYDROGENASE (EC 1_1_1_202) 
1_1_1_202 45 Salmonella paratyphi 1,3-PROPANEDIOL DEHYDROGENASE (EC 1_1_1_202) 
1 1 1 202 2977 Saccharomyces cerevisiae ADH4 1,3-PROPANEDIOL DEHYDROGENASE (EC 1_1_1_202) 
1_1_1_202 8280 Pseudomonas aeruginosa PA199I 1,3-PROPANEDIOL DEHYDROGENASE (EC 1_1_1_202) 
1_1_1_202 74 Klebsiella pneumoniae 1,3-PROPANEDIOL DEHYDROGENASE (EC t_l_l_202) 
1_1_1_202 5527 Klebsiella pneumoniae 1,3-PROPANEDIOL DEHYDROGENASE (EC 1_1_1_202) 
1_1_1_202 5528 Klebsiella pneumoniae 1,3-PROPANEDIOL DEHYDROGENASE (EC 1_1_1_202) 
1_1_1_202 6091 Escherichia coli yiaY 1,3-PROPANEDIOL DEHYDROGENASE (EC 1_1_1_202) 
1_1_1_202 1007 Enterococcus faecium (DOE) 1,3-PROPANEDIOL DEHYDROGENASE (EC 1_1_1_202) 
l_l_l_202 326 Clostridium difficile 1,3-PROPANEDIOL DEHYDROGENASE (EC 1_1_1_202) 
1_1_1_202 1727 Clostridium acetobutylicum 26271965_F1_4 1,3-PROPANEDIOL DEHYDROGENASE (EC 
1_1_1_202) 

1_1_1_202 8447 Bordetella bronchiseptica BS-gbsB 1,3-PROPANEDIOL DEHYDROGENASE (EC 1_1_1_202) 

1_1_1_215 7594 Yersinia pseudotuberculosis EC-yiaE gluconate 2-dehydrogenase (EC 1_1_1_215) 

1_1_1_215 1249 Yersinia pestis EC-yiaE gluconate 2-dehydrogenase (EC 1_1_1_215) 

1_1_1_2I5 2566 Salmonella typhi gluconate 2-dehydrogenase (EC 1_1_1_215) 

1 1 1 215 1320 Salmonella paratyphi gluconate 2-dehydrogenase (EC 1_1_1_215) 

1_1_1_215 6327 Pseudomonas aeruginosa PA2263 gluconate 2-dehydrogenase (EC l_t_l_215) 

1_1_1_215 506 Porphyromonas gingivalis gluconate 2-dehydrogenase (EC l_l_l_215) 

1_1_1_215 1847 Klebsiella pneumoniae gluconate 2-dehydrogenase (EC 1_1_1_215) 

1_1_1_215 1848 Klebsiella pneumoniae gluconate 2-dehydrogenase (EC 1_1_1_215) 

1_1_1_215 6512 Escherichia coli yiaE gluconate 2-dehydrogenase (EC 1_1_1_215) 

1_1_1_215 3953 Bordetella pertussis gluconate 2-dehydrogenase (EC 1_1_1_215) 

l_l_l_215 8205 Bordetella bronchiseptica gluconate 2-dehydrogenase (EC 1_1_1_215) 

1_1_1_218 1521 Staphylococcus aureus MORPHINE 6-DEHYDROGENASE (EC 1_1_1_218) 

1_1_1_218 2935 Salmonella typhimurium MORPHINE 6-DEHYDROGENASE (EC 1_1_1_218) 

1_1_1_218 5098 Escherichia coli bl781 MORPHINE 6-DEHYDROGENASE (EC 1_1_1_218) 

1_1_1_23 7518 Yersinia pseudotuberculosis EC-hisD HISTIDINOL DEHYDROGENASE (EC 1_1_1_23) 

1_1_1_23 364 Yersinia pestis EC-hisD HISTIDINOL DEHYDROGENASE (EC 1_1_1_23) 

l_l_l_23 4959 Vibrio cholerae El Tor N16961 ORF01478 HISTIDINOL DEHYDROGENASE (EC 1_1_1_23) 

1_1_1_23 1 158 Streptococcus mutans EC-hisD HISTIDINOL DEHYDROGENASE (EC l_l_l_23) 

1 1 1 23 1479 Staphylococcus aureus EC-hisD HISTIDINOL DEHYDROGENASE (EC 1_1_1_23) 

1 1 1 23 505 Salmonella typhimurium hisD HISTIDINOL DEHYDROGENASE (EC l_l_l_23) 

1_1_1_23 6941 Salmonella typhimurium HISTIDINOL DEHYDROGENASE (EC 1_1_1_23) 

1_1_1_23 4486 Salmonella typhi HISTIDINOL DEHYDROGENASE (EC 1_1_1_23) 

1_1_1_23 1571 Salmonella paratyphi HISTIDINOL DEHYDROGENASE (EC 1_1_1_23) 

l_l_l_23 1572 Salmonella paratyphi HISTIDINOL DEHYDROGENASE (EC 1_1_1_23) 

1_1_1_23 1573 Salmonella paratyphi HISTIDINOL DEHYDROGENASE (EC 1_1_1_23) 



52054J90J 



-10- 



l_l_l_23 980 Salmonella ententidis HISTIDINOL DEHYDROGENASE (EC 1_1_1_23) 

1_1_1_23 3213 Salmonella dubhn HISTIDINOL DEHYDROGENASE (EC 1_1_1_23) 

1_1_1_23 6837 Saccharomyces cerevisiae HIS4 PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 

3_5_4_19) / PHOSPHORJBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_3 1 ) / HISTIDINOL 

DEHYDROGENASE (EC 1_1_1_23) 

l_l_l_23 463 Pseudomonas aeruginosa hisD HISTIDINOL DEHYDROGENASE (EC 1_1_1_23) 

l_l_l_23 1890 Pasteurella multocida hisD HISTIDINOL DEHYDROGENASE (EC l_l_l_23) 

1 1 1_23 14 Neurospora crassa his-3 PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 

PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) / HISTIDINOL DEHYDROGENASE 

(EC l_l_l_23) 

1 1_1_23 15 Neurospora crassa his-3 PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) / HISTIDINOL DEHYDROGENASE 
(EC 1_1_1_23) 

I i i 23 172 Neurospora crassa his-3 PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORJBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) / HISTIDINOL DEHYDROGENASE 
(EC l_l_l_23) 

II J_23 55 Neisseria gonorrhoeae EC-hisD HISTIDINOL DEHYDROGENASE (EC 1_1_1_23) 
l_l_l_23 2639 Mycobacterium tuberculosis hisD HISTIDINOL DEHYDROGENASE (EC 1_1_1_23) 
1_1_1_23 1687 Mycobacterium leprae EC-hisD HISTIDINOL DEHYDROGENASE (EC 1_1_1_23) 
1_1_1_23 2254 Mycobacterium bovis EC-hisD HISTIDINOL DEHYDROGENASE (EC 1_1_1_23) 
1_1_1_23 7760 Klebsiella pneumoniae HISTIDINOL DEHYDROGENASE (EC 1_1_1_23) 
1_1_1_23 7761 Klebsiella pneumoniae HISTIDINOL DEHYDROGENASE (EC 1_1_1_23) 
1_1_1_23 4636 Haemophilus influenzae HI0469 HISTIDINOL DEHYDROGENASE (EC l_l_l_23) 
l_l_l_23 1968 Escherichia coli hisD HISTIDINOL DEHYDROGENASE (EC 1_I_1_23) 

1 l_l_23 370 Corynebacterium diphtheriae HISTIDINOL DEHYDROGENASE (EC 1_1_1_23) 

1 1 1 23 1828 Clostridium difficile EC-hisD HISTIDINOL DEHYDROGENASE (EC 1_1_1_23) 

fff 23 2129 Clostridium acetobutylicum 1383588_C3_39 HISTIDINOL DEHYDROGENASE (EC l_l_l_23) 

1_1_1_23 893 Campylobacter jejuni hisD HISTIDINOL DEHYDROGENASE (EC l_l_l_23) 

1 11 23 761 Bordetella pertussis EC-hisD HISTIDINOL DEHYDROGENASE (EC 1_I_1_23) 

1 1_1_23 9514 Bordetella bronchiseptica EC-hisD HISTIDINOL DEHYDROGENASE (EC 1_1_1_23) 

1 1 1 23 3486 Bacillus subtilis hisD HISTIDINOL DEHYDROGENASE (EC l_l_t_23) 

f G_233 5523 Yersinia pseudotuberculosis N-ACYLMANNOSAMINE 1 -DEHYDROGENASE (EC 1_1_1_233) 
1 1 1 233 3768 Yersinia pestis N-ACYLMANNOSAMINE 1-DEHYDROGENASE (EC 1_1_1_233) 
1~1_1_233 2795 Mycobacterium tuberculosis Rv3559c N-ACYLMANNOSAMINE 1-DEHYDROGENASE (EC 

lit L233 2262 Mycobacterium bovis N-ACYLMANNOSAMINE 1-DEHYDROGENASE (EC 1_1_1_233) 

l_l_l_233 3116 Bacillus subtilis yuxG N-ACYLMANNOSAMINE 1-DEHYDROGENASE (EC 1_1_1_233) 

1_1_1_236 4453 Bordetella pertussis TROPINONE REDUCTASE-II (EC 1_1_1_236) 

l_l_l_24 246 Neurospora crassa qa-3 QUINATE 5-DEHYDROGENASE (EC 1 J_l_24) 

l_l_l_244 1536 Streptococcus pneumoniae NAD-DEPENDENT METHANOL DEHYDROGENASE (EC 

1_1_1_244) 

1 1 1 245 4533 Mycobacterium tuberculosis Rv0851ccyclohexanol dehydrogenase (EC 1_1_1_245) 

CO_25 5471 Yersinia pseudotuberculosis EC-aroE SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1 1 1 25 7159 Yersinia pseudotuberculosis SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1_1_1_25 484 Yersinia pestis SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1 1 1 25 951 Yersinia pestis EC-aroE SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1_1_1_25 3940 Vibrio cholerae El TorN16961 ORF00094 SHIKIMATE 5-DEHYDROGENASE (EC l_l_t_25) 

1_1_1_25 639 Streptococcus pyogenes aroE SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1_1_1_25 1 155 Streptococcus pyogenes aroE_2 SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1_1_1_25 385 Streptococcus pneumoniae BS-aroD SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1 1_1_25 1621 Streptococcus mutans EC-aroE SHIKIMATE 5-DEHYDROGENASE (EC l_l_l_25) 

l_l_l_25 1385 Streptococcus equi EC-aroE SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

l_l_l_25 1342 Staphylococcus aureus SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

l_l_l_25 221 1 Staphylococcus aureus EC-aroE SHIKIMATE 5-DEHYDROGENASE (EC l_l_l_25) 

1_1_1_25 1219 Salmonella typhimurium aroE SHIKIMATE 5-DEHYDROGENASE (EC l_l_l_25) 

1_1_1_25 2023 Salmonella typhimurium ydiB SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1 1 1 25 2080 Salmonella typhimurium W0607 SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1 1 1 25 32 Salmonella typhi SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1_1_1_25 5581 Salmonella typhi SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1_1_1_25 5942 Salmonella paratyphi SHIKIMATE 5-DEHYDROGENASE (EC l_l_l_25) 

1_1_1_25 2869 Salmonella enteritidis SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1_1_1_25 3001 Salmonella enteritidis SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 
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1 1 1 25 3567 Salmonella dublin SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

111 25 715 Pseudomonas aeruginosa aroE SH1KIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1 1 125 6801 Pseudomonas aeruginosa PA0244 SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1_1_1_25 1362 Porphyromonas gingival is BS-aroD SHIKIMATE 5-DEHYDROGENASE (EC 1_1_I_25) 

1 1_1_25 1 16 Pasteurella multocida SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1 1 1 25 21 1 Pasteurella multocida aroE SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1_1_1_25 2108 Neisseria gonorrhoeae EC-aroE SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

]_1 J_25 147 Mycobacterium tuberculosis aroE SHIKIMATE 5-DEHYDROGENASE (EC l_l_l_25) 

1_1_1_25 439 Mycobacterium leprae EC-aroE SHIKIMATE 5-DEHYDROGENASE (EC 1_1_!_25) 

1_1_1_25 3160 Mycobacterium bovis EC-aroE SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1_1_1_25 821 Klebsiella pneumoniae SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1_1_1_25 3809 Klebsiella pneumoniae SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1_1_1_25 3810 Klebsiella pneumoniae SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1_1_1_25 381 1 Klebsiella pneumoniae SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1_1_1_25 5997 Klebsiella pneumoniae SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

l_l_l_25 5998 Klebsiella pneumoniae SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1_1_1_25 644 Helicobacter pylon HP 1249 SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1_1_1_25 1 159 Helicobacter pylori J99sp|Q9ZJX8 SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1 l_l_25 4955 Haemophilus influenzae HI0607 SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1_1_1_25 20520 Haemophilus influenzae HI0655 SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1_1_1_25 785 Haemophilus ducreyi EC-aroE SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1_1_1_25 1649 Escherichia coh ydiB SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1 1_1_25 5912 Escherichia coli aroE SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1 1_1_25 2220 Enterococcus faecium (DOE) SHIKIMATE 5-DEHYDROGENASE (EC l_l_l_25) 

1_1_1_25 1358 Enterococcus faecalis BS-aroD SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1_1_1_25 440 Corynebacterium diphthenae SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1_1_1_25 748 Corynebactenum diphtheriae SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1 1 1 25 2021 Clostridium difficile EC-ydiB SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1 1 1 25 2416 Clostridium difficile EC-aroE SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

rri~25 1755 Clostridium acetobutylicum 25396927_F1_6 SHIKIMATE 5-DEHYDROGENASE (EC l_l_l_25) 

f 1J_25 352 Chlamydia trachomatis D/UW-3/Cx BS-aroD SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1 1 1 25 817 Chlamydia pneumoniae AR39CP0817 SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1 1 1 25 957 Chlamydia pneumoniae CWL029 BS-aroD SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

I 1_1_25 2420 Campylobacter jejuni aroE SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1_1_1_25 2424 Bordetella pertussis BS-aroD SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

1 1 1 25 2559 Bacillus subtilis aroD SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 

Cl J_250 6682 Yersinia pseudotuberculosis D- ARA BINITOL 2-DEHYDROGENASE (RIBULOSE FORMING) 

\J. Jl250~7943 Yersinia pseudotuberculosis D-ARABINITOL 2-DEHYDROGENASE (RIBULOSE FORMING) 
(EC 1_1_1_250) 

l_l_l_250 3204 Yersinia pestis D-ARABINITOL 2-DEHYDROGENASE (RIBULOSE FORMING) (EC 

1~1 J~250 4915 Yersinia pestis D-ARABINITOL 2-DEHYDROGENASE (RIBULOSE FORMING) (EC 
1 1 1 250) 

O_l_250 5193 Yersinia pestis D-ARABINITOL 2-DEHYDROGENASE (RIBULOSE FORMING) (EC 
1 1 1_250) 

1_1_1_250 2018 Streptococcus equi D-ARABINITOL 2-DEHYDROGENASE (RIBULOSE FORMING) (EC 

ijj ~250 ) 3064 Klebsiella pneumoniae D-ARABINITOL 2-DEHYDROGENASE (RIBULOSE FORMING) (EC 
1 1 1 250) 

f 1_1_250 3065 Klebsiella pneumoniae D-ARABINITOL 2-DEHYDROGENASE (RIBULOSE FORMING) (EC 
1 1 1 250) 

1_1_1_250 3066 Klebsiella pneumoniae D-ARABINITOL 2-DEHYDROGENASE (RIBULOSE FORMING) (EC 
1 1 1 250) 

CCC250 14547 Haemophilus influenzae HI0048 D-ARABINITOL 2-DEHYDROGENASE (RIBULOSE 
FORMING) (EC 1_1_1_250) 

1_1_1_250 1236 Bacillus subtilis yjmF D-ARABINITOL 2-DEHYDROGENASE (RIBULOSE FORMING) (EC 
1 1 1 250) 

1 1 1 251 3106 Salmonella typhi GALACTITOL-1-PHOSPHATE 5-DEHYDROGENASE (EC l_l_l_251) 
f f 1 251 5809 Salmonella paratyphi GALACTITOL-1 -PHOSPHATE 5-DEHYDROGENASE (EC 1_1_1_251) 
Tff 251 5811 Salmonella paratyphi GALACTITOL-1 -PHOSPHATE 5-DEHYDROGENASE (EC 1_1_1_251) 
fff 251 2345 Klebsiella pneumoniae GALACTITOL-1 -PHOSPHATE 5-DEHYDROGENASE (EC 1_1_1_251) 
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11 25 1 5271 Escherichia coli gatD GALACTITOL-1 -PHOSPHATE 5-DEHYDROGENASE (EC 1_1_1_251) 
_1 1 28 6363 Yersinia pseudotuberculosis EC-ldhA D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 
_1_1_28 6474 Yersinia pseudotuberculosis D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 
_1_1_28 1420 Yersinia pestis EC-ldhA D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 
_1_1_28 2857 Yersinia pestis D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 

_1_1_28 6708 Vibrio cholerae El Tor N16961ORFA01138 D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 

_1_1_28 367 Treponema pallidum TP0037 D-LACTATE DEHYDROGENASE (EC 1_I_1_28) 

_1_1_28 843 Streptococcus pyogenes ddh D-LACTATE DEHYDROGENASE (EC l_l_l_28) 

_1_1_28 3472 Staphylococcus aureustr|P7235 7 D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 

_1_1_28 3846 Staphylococcus aureus D-LACTATE DEHYDROGENASE (EC l_l_t_28) 

_1_1_28 4064 Salmonella typhimunum did D-LACTATE DEHYDROGENASE (EC l_l_l_28) 

_1_1_28 6250 Salmonella typhimurium htpH D-LACTATE DEHYDROGENASE (EC 1 J_I_28) 

_1_1_28 331 Salmonella typhi D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 

1_1_1_28 3143 Salmonella typhi D-LACTATE DEHYDROGENASE (EC l_l_l_28) 

[_1_1_28 2071 Salmonella paratyphi D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 

l_l_l_28 2707 Salmonella paratyphi D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 

l_l_l_28 2708 Salmonella paratyphi D-LACTATE DEHYDROGENASE (EC l_l_l_28) 

l_t_l_28 2709 Salmonella paratyphi D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 

1_1_1_28 41 1 Salmonella enteritidis D-LACTATE DEHYDROGENASE (EC l_l_l_28) 

1_1_1_28 1051 Salmonella dublin D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 

11 1 28 4261 Salmonella dublin D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 

1_1_1_28 5556 Pseudomonas aeruginosa IdhA D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 

1_1_1_28 20025 Neurospora crassa D-LACTATE DEHYDROGENASE (EC l_l_l_28) 

1_1_1_28 302 Neisseria gonorrhoeae EC-ldhA D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 

1_1_1_28 1461 Neisseria gonorrhoeae D-LACTATE DEHYDROGENASE (EC l_l_l_28) 

1_1_1_28 4454 Klebsiella pneumoniae D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 

1_1_1_28 7297 Klebsiella pneumoniae D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 

1_1_1_28 7298 Klebsiella pneumoniae D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 

I 1 1_28 7299 Klebsiella pneumoniae D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 
1_1_1_28 11126 Haemophilus influenzae HI1649 D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 
l_l_l_28 14472 Haemophilus influenzae HI0085 D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 
1_1_1_28 2082 Escherichia coli did D-LACTATE DEHYDROGENASE (EC l_l_l_28) 
1_1_1_28 4897 Escherichia coli IdhA D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 
I_l_l_28 253 Enterococcus faecium (DOE) D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 

II 1 28 2413 Enterococcus faecalis EC-ldhA D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 
1 1 1 28 3343 Clostridium difficile EC-ldhA D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 
1_1_1_28 2878 Clostridium acetobutylicum 242937_F2_4 D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 
1_1_1_28 322 Bordetella pertussis D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 

1 1 1 28 6665 Bordetella bronchiseptica D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 

1 _ 1 1_29 6261 Vibrio cholerae El Tor N16961 ORF03166 GLYCERATE DEHYDROGENASE (EC 1_1_1_29) 

1_1_1_29 853 Saccharomyces cerevisiae YGL185C GLYCERATE DEHYDROGENASE (EC 1_1_1_29) 

1_1_1_29 8128 Saccharomyces cerevisiae YNL274C GLYCERATE DEHYDROGENASE (EC 1_1_1_29) 

1 1 1 29 4979 Pseudomonas aeruginosa hprA GLYCERATE DEHYDROGENASE (EC 1_1_1_29) 

1 1129 1749 Porphyromonas gingivalis BS-yoaD GLYCERATE DEHYDROGENASE (EC l_l_l_29) 

1_1_1_29 1729 Neisseria gonorrhoeae BS-yoaD GLYCERATE DEHYDROGENASE (EC l_l_l_29) 

l_t_l_29 1053 Helicobacter pylori HP0096 GLYCERATE DEHYDROGENASE (EC 1_1_1_29) 

1_1_1_29 92 Helicobacter pylori J99tr|Q9ZMX7 GLYCERATE DEHYDROGENASE (EC 1_1_1_29) 

1_1_1_29 18618 Haemophilus influenzae HI1556 GLYCERATE DEHYDROGENASE (EC 1_1_1_29) 

1 1 1 29 1913 Clostridium acetobutylicum 3908561_C2_39 GLYCERATE DEHYDROGENASE (EC l_l_l_29) 

1 1129 3079 Clostridium acetobutylicum 32421927_C1_1 1 GLYCERATE DEHYDROGENASE (EC 

1_1_1_29) 

1 1 1 29 3463 Bacillus subtilis yvcT GLYCERATE DEHYDROGENASE (EC 1_I_1_29) 

1 1 1 3 6039 Yersinia pseudotuberculosis EC-metL ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE 

DEHYDROGENASE II (EC 1_1_1_3) 

1_1_1_3 7401 Yersinia pseudotuberculosis ASPARTOKINASE I (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE I (EC 1_1_1_3) 

1_1_1_3 2352 Yersinia pestis ASPARTOKINASE I (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE 1 (EC 
l_l_l_3) 

1_1_1_3 5245 Yersinia pestis EC-metL ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE II (EC 1_1_1_3) 

1_1_1_3 6131 Vibrio cholerae El Tor N 16961 ORF02994 ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE II (EC 1_1_1_3) 
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1 1 1 3 6432 Vibrio cholerae El Tor N 16961 ORF03393 ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE II (EC l_l_l_3) 

l_l_l_3 1307 Streptococcus pneumoniae EC-metL HOMOSERINE DEHYDROGENASE (EC 1JJ_3) 
1_1_1_3 193 Streptococcus equi EC-metL HOMOSERINE DEHYDROGENASE (EC l_l_l_3) 
1113 1314 Staphylococcus aureus EC-metL HOMOSERINE DEHYDROGENASE (EC l_l_l_3) 
1113 3365 Salmonella typhimunum metM ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE II (EC l_l_l_3) 

1113 3762 Salmonella typhimunum thrA2 ASPARTOKINASE I (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE I (EC l_l_l_3) 

1 _ 1 _ 1 3 389 Salmonella typhi ASPARTOKINASE I (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE I (EC 
1113) 

fl_l_3 1334 Salmonella typhi ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE II 
(EC 1_1_1_3) 

1 1 1 3 54 Salmonella paratyphi ASPARTOKINASE I (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE I 
(EC 1 1 1 3) 

1_1_1_3 55 Salmonella paratyphi ASPARTOKINASE I (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE I 
(EC 1 1_1_3) 

I 1 1 3 230 Salmonella paratyph. ASPARTOKINASE I (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE I 
(EC 1 1 1 3) 

l_l_l"3 4368 Salmonella paratyphi ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE 

II (EC 1 1 1 3) 

III 3 4369 Salmonella paratyphi ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE 
II (EC 1113) 

1_1_I_3 4371 Salmonella paratyphi ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE 
II (EC 1 1 1_3) 

1_1_1_3 4372 Salmonella paratyphi ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE 
II (EC 1 1 1 3) 

1_1_1_3~4373 Salmonella paratyphi ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE 
II (EC 1 1 1 3) 

1_1_1_3~1278 Salmonella enteritidis ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE 

1J MJ^TsT^almonella dublin ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE II 
(EC 1_1_1_3) 

1_1_1_3 3980 Saccharomyces cerevisiae HOM3 ASPARTOKINASE I (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE I (EC 1_1_1_3) 

I 1_1_3 5916 Saccharomyces cerevisiae HOM6 HOMOSERINE DEHYDROGENASE (EC 1_1_1_3) 
1_1_1_3 4170 Pseudomonas aeruginosa hom HOMOSERINE DEHYDROGENASE (EC l_l_l_3) 
l_l_l_3 472 Pasteurella multocida thrA ASPARTOKINASE I (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE I (EC 1_1_1_3> 

1_1_1_3 516 Neisseria gonorrhoeae EC-metL HOMOSERINE DEHYDROGENASE (EC l_l_l_3) 
1 1 1 3 909 Mycobacterium tuberculosis thrA HOMOSERINE DEHYDROGENASE (EC 1_1_1_3) 

I 1 1 3 1203 Mycobacterium leprae EC-metL HOMOSERINE DEHYDROGENASE (EC 1_1_1_3) 

II 1 3 1273 Mycobacterium bovis EC-metL HOMOSERINE DEHYDROGENASE (EC l_l_l_3) 
1_1_1_3 2295 Klebsiella pneumoniae ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE II (EC 1_1_1_3) 

1_1_1_3 2296 Klebsiella pneumoniae ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE II (EC l_l_l_3) 

1_1_1_3 2297 Klebsiella pneumoniae ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE II (EC 1_1_1_3) 

1_1_1_3 2457 Klebsiella pneumoniae ASPARTOKINASE I (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE 
I (EC l_l_l_3) 

1_1_I_3 245 Helicobacter pylori HP0822 HOMOSERINE DEHYDROGENASE (EC l_l_l_3) 

I 1 1 3 760 Helicobacter pylori J99 hom HOMOSERINE DEHYDROGENASE (EC 1_1_1_3) 
l_l_l_3 18061 Haemophilus influenzae HI0089 ASPARTOKINASE I (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE I (EC 1_1_1_3) 

1113 2 Escherichia coli thrA ASPARTOKINASE I (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE I 
(EC 1113) 

l_l_f 3~3838 Escherichia coli metL ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE 

II (EC 1_1_1_3) 

1 1 1_3 2513 Enterococcus faecalis EC-metL HOMOSERINE DEHYDROGENASE (EC 1_1_1_3) 
1 1 1 3 1380 Corynebactenum diphtheriae HOMOSERINE DEHYDROGENASE (EC 1_1_1_3) 
1 1 1 3 1830 Clostridium difficile EC-metL HOMOSERINE DEHYDROGENASE (EC 1_1_1_3) 
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Ill 3 1561 Clostridium acetobutyhcum 23570152_C1_27 HOMOSERINE DEHYDROGENASE (EC l_l_l_3) 

I 113 2052 Campylobacter jejuni horn HOMOSERINE DEHYDROGENASE (EC 1_1_1_3) 
l_l_l_3 3120 Bordetella pertussis EC-metL HOMOSERINE DEHYDROGENASE (EC l_l_l_3) 

II 1 3 3221 Bacillus subtilis hom HOMOSERINE DEHYDROGENASE (EC 1_1_1_3) 

1_1_1_31 7573 Yersinia pseudotuberculosis EC-yhaE 3-HYDROXYISOBUTYRATE DEHYDROGENASE 
PRECURSOR (EC 1_1_1_31) 

11131 2088 Yersinia pestis BS-ykwC 3-HYDROXYISOBUTYRATE DEHYDROGENASE PRECURSOR (EC 
1 1 1 31) 

1 J J_3l 3196 Salmonella typhimunum yihU 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 
L'J JO 

III 3 1 4067 Salmonella typhi 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 1_1_1_31) 

1 _ I _ I 3 1 3649 Salmonella paratyphi 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 1_1_1_31) 

1 1 t 3 1 3831 Salmonella paratyphi 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 1_1J_31) 

1_1_1_31 5767 Salmonella paratyphi 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 1_1_1_31) 
1 1 1 3 1 778 Pseudomonas aeruginosa PA2199 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 
1_1_1_3 1 > 

1_1_1_3 1 3200 Pseudomonas aeruginosa mmsB 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 
1 1 I 31) 

f 1131 7186 Pseudomonas aeruginosa PA3312 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 
I 1 1 31) 

l~l_l_31 8099 Pseudomonas aeruginosa PA1576 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 
1 1 1 31) 

0_1_31 8533 Pseudomonas aeruginosa PA0743 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 
1_1_1_31) 

11131 65 Neisseria gonorrhoeae BS-ykwC 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 

1 j JJI&71 Mycobacterium tuberculosis Rv0770 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 
1_1_1_31) 

1113 1 4180 Mycobacterium tuberculosis mmsB 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 
1 1 1 31) 

G_l_31 790 Mycobacterium bovis 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 1J_1_31) 
11131 1158 Mycobacterium bovis EC-yihU 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 
l_l_l_31) 

I I 1_31 8440 Klebsiella pneumoniae 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 1_1_1_31) 

II 1 3 1 586 Helicobacter pylori J99tr|Q9ZLJ4 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 
1 1 1_31) 

1 1 1_3 1 6230 Escherichia coli yihU 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 1_1_1_3 1) 
1_1_1_31 2744 Enterococcus faecium (DOE) 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 

12121131 2827 Enterococcus faecalis BS-ykwC 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 
1 1 1 31) 

1 1 1 31 2031 Corynebacterium diphtheriae 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC l_l_l_31) 
CCOl 3614 Clostridium acetobutylicum 21490878_C3_9 3-HYDROXYISOBUTYRATE DEHYDROGENASE 
(EC 1_1_1_3I) 

l_l_l_31 3603 Bordetella pertussis BS-ykwC 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 

1~1~1~3 1 3922 Bordetella pertussis EC-yhaE 3-HYDROXYISOBUTYRATE DEHYDROGENASE PRECURSOR 
(EC 1_1_1_31) 

1_1_1_31 4351 Bordetella pertussis 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 1_1_1_31) 
1 1 1 31 5367 Bordetella bronchiseptica 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 1_1_1_31) 
l~l_l_31 5972 Bordetella bronchiseptica 3-HYDROXYISOBUTYRATE DEHYDROGENASE PRECURSOR 
(EC 1 1 1_31) 

1 1 1 31 6990 Bordetella bronchiseptica 3-HYDROXYISOBUTYRATE DEHYDROGENASE PRECURSOR 
(EC 1 1_1_31) 

I 1 1 31 7295 Bordetella bronchiseptica BS-ykwC 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 

Ojjl 7440 Bordetella bronchiseptica EC-yihU 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC 
1_1_1_31) 

111 31 799 Bacillus subtilis yfjR 3-HYDROXYISOBUTYRATE DEHYDROGENASE (EC l_l_l_31) 
ri"l~36 7197 Vibrio cholerae El Tor N16961ORFA00378 ACETOACETYL-COA REDUCTASE (EC 1_1_1_36) 
1_1_1_36 3066 Staphylococcus aureus ACETOACETYL-COA REDUCTASE (EC 1_1_1_36) 

II 1 36 33 Rickettsia prowazekii RP035 ACETOACETYL-COA REDUCTASE (EC 1_1_1_36) 
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1 l_l_36 1 194 Mycobacterium tuberculosis Rv2073c ACETOACETYL-COA REDUCTASE (EC l_l_l_36) 
1 1136 1414 Mycobacterium tuberculosis Rv3791 ACETOACETYL-COA REDUCTASE (EC l_l_l_36) 
1 1 1 36 700 Mycobacterium leprae ACETOACETYL-COA REDUCTASE (EC 1_1_1_36) 
1 J_l_36 2063 Mycobacterium leprae ACETOACETYL-COA REDUCTASE (EC 1_1_1_36) 
1 I 1 36 284 Mycobactenum bovis ACETOACETYL-COA REDUCTASE (EC I_l_l_36) 
1 l_l_36 6869 Klebsiella pneumoniae ACETOACETYL-COA REDUCTASE (EC 1_1_1_36) 
1 1 l_36 956 Corynebactenum diphthenae ACETOACETYL-COA REDUCTASE (EC l_l_l_36) 
1_!_1_36 1520 Corynebactenum diphthenae ACETOACETYL-COA REDUCTASE (EC 1_1_1_36) 
1 1 1 36 1637 Bordetella pertussis ACETOACETYL-COA REDUCTASE (EC l_l_l_36) 
1 1_1_36 3963 Bordetella pertussis ACETOACETYL-COA REDUCTASE (EC l_l_l_36) 
1 1 1 36 7078 Bordetella bronchiseptica ACETOACETYL-COA REDUCTASE (EC 1_1_1_36) 
fff 36 9568 Bordetella bronchiseptica BS-yvaG ACETOACETYL-COA REDUCTASE (EC l_l_l_36) 
f f 1 38 4354 Yersinia pestis PUTATIVE MALATE OXIDOREDUCTASE (EC 1_1_1_38) 
1 1 1 38 4355 Yersinia pestis BS-ytsJ MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 
iT f 38 5014 Vibrio cholerae El TorN16961 ORF01542 NAD- DEPENDENT MALIC ENZYME (EC 1_1_1_; 
fff 38 41 Streptococcus pyogenes BS-ytsJ MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 
f 1 1 38 3296 Staphylococcus aureus BS-ytsJ MALATE OXIDOREDUCTASE (NAD) (EC 1_M_38) 
f 1_1_38 2094 Salmonella typhimurium maeA MALATE OXIDOREDUCTASE (NAD) (EC l_l_l_38) 
1 1 1 38 1074 Salmonella paratyphi MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 
l"fl 38 1 181 Salmonella paratyphi MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 
fff 38 1 182 Salmonella paratyphi PUTATIVE MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 
1 1 1 38 1 183 Salmonella paratyphi MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 
f 1 1 38 805 Salmonella enteritidis NAD-DEPENDENT MALIC ENZYME (EC l_l_l_38) 
fl 1 38 2806 Salmonella enteritidis NAD-DEPENDENT MALIC ENZYME (EC 1_1 J_38) 
f 1 1 38 2026 Salmonella dublin NAD-DEPENDENT MALIC ENZYME (EC 1_1_1_38) 
fff 38 3234 Saccharomyces cerevisiae MAE1 MALATE OXIDOREDUCTASE (NAD) (EC l_l_l_38) 
fff 38 366 Rickettsia prowazekii RP373 MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 
fff 38 241 Pseudomonas aeruginosa PA3471 MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 
CC08 1305 Porphyromonas gingivals BS-ytsJ MALATE OXIDOREDUCTASE (NAD) (EC l_l_l_38) 
1 1 1 38 1239 Pasteurella multocida mdh_l MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 
f 1 1 38 636 Neisseria gonorrhoeae BS-ytsJ MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 
fff 38 65 Mycobacterium leprae PUTATIVE MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 
" 138 1 199 Klebsiella pneumoniae MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 
niae MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 
e MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 
e MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 
e MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 
_e MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 
1 1 38 6231 Haemophilus influenzae HI1245 MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 
l _ rr38 624 Haemophilus ducreyi BS-ytsJ MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 
f 1_1_38 4930 Escherichia coli sfcA NAD-DEPENDENT MALIC ENZYME (EC 1_1_1_38) 
1 1 1 38 1020 Enterococcus faecalis MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 
lTl 38 1680 Enterococcus faecalis BS-ytsJ MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 
ri"r38 1232 Clostridium difficile BS-ytsJ MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 
fff 38 3605 Clostridium acetobutyhcum 5079702_F1_2 MALATE OXIDOREDUCTASE (NAD) (EC 

hijl3 8 3724 Clostridium acetobutyhcum 229388 13_C3_6 MALATE OXIDOREDUCTASE (NAD) (EC 

1 _ 1~1~38 2660 Campylobacter jejuni Cj 1287c MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 

1_1_1_38 233 Bordetella pertussis BS-ytsJ MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 

1 1 1 38 1 159 Bordetella pertussis MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 

1 1 1_38 1517 Bordetella pertussis MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 

1 1 1 38 7334 Bordetella bronchiseptica MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 

fff 38 7867 Bordetella bronchiseptica BS-ytsJ MALATE OXIDOREDUCTASE (NAD) (EC l_l_l_38) 

1~1_1_38 2351 Bacillus subtilis yqkJ MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 

1 1 1 38 2916 Bacillus subtilis ytsJ MALATE OXIDOREDUCTASE (NAD) (EC 1_1_1_38) 

f 1_1_4 6406 Yersinia pseudotuberculosis 2,3-BUTANEDIOL DEHYDROGENASE (EC 1_1_1_4) 

1 1 1 4 4926 Yersinia pestis 2,3-BUTANEDIOL DEHYDROGENASE (EC 1_1_1_4) 

fff 4 4 333 Saccharomyces cerevisiae YAL061 W 2,3-BUTANEDIOL DEHYDROGENASE (EC 1_1_1_4) 
frr 4 4334 Saccharomyces cerevisiae YAL060W 2,3-BUTANEDIOL DEHYDROGENASE (EC 1_1_1_4) 
rri~4 6853 Pseudomonas aeruginosa PA4097 2,3-BUTANEDIOL DEHYDROGENASE (EC 1_1_1_4) 
fff 4 ^72 Neisseria gonorrhoeae BS-ydjL 2,3-BUTANEDIOL DEHYDROGENASE (EC 1_1_1_4) 
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_1_1_38 1200 Klebsiella pneumoni 
_1_1_38 1201 Klebsiella pneumoni 
_1_1_38 8091 Klebsiella pnei 

1 38 8092 Klebsiella pneumoni 
1 38 8093 Klebsiella pneumoni 



1_1_1_4 3777 Mycobacterium bovis BS-ydjL 2,3-BUTANEDIOL DEHYDROGENASE (EC 1_1_1_4) 
1_1_1_4 1531 Corynebactenum diphthenae 2,3-BUTANEDIOL DEHYDROGENASE (EC 1_1_1_4) 
1_1_1_4 624 Bacillus subtilis ydjL 2,3-BUTANEDIOL DEHYDROGENASE (EC l_l_I_4) 

I 1 1 5 1649 Streptococcus pyogenes AC ETOIN ( DI ACETYL) REDUCTASE (EC 1_1_I_5) 
1115 1801 Streptococcus mutans EC-srlD ACETOIN(DI ACETYL) REDUCTASE (EC l_l_l_5) 
111 5 875 Staphylococcus aureus EC-srlD ACETOIN(DIACETYL) REDUCTASE (EC l_l_l_5) 
1115 127 Klebsiella pneumoniae ACETOIN(DI ACETYL) REDUCTASE (EC 1_1_1_5) 

11156 3415 Klebsiella pneumoniae RIBITOL 2-DEHYDROGENASE (EC 1_1_1_56) 

II 156 1 17 Clostridium acetobutyiicum23600937_C3_164 RIBITOL 2-DEHYDROGENASE (EC I_l_l_56) 

11157 6851 Yersinia pseudotuberculosis EC-yeiQ D-MANNONATE OXIDOREDUCTASE (EC 1_1_1_57) 
11157 792 Yersinia pestis EC-yeiQ D-MANNONATE OXIDOREDUCTASE (EC 1_1_1_57) 

11 1 57 2522 Salmonella typhimurium D-MANNONATE OXIDOREDUCTASE (EC l_l_l_57) 
1_1_1_57 6662 Salmonella typhimurium uxuB D-MANNONATE OXIDOREDUCTASE (EC 1_1_1_57) 
1_1_1_57 549 Salmonella typhi D-MANNONATE OXIDO REDUCTASE (EC 1_1_1_57) 
1_11_57 3394 Salmonella typhi D-MANNONATE OXIDOREDUCTASE (EC 1_1_1_57) 
1_1_1_57 3237 Salmonella paratyphi D-MANNONATE OXIDOREDUCTASE (EC 1_1_1_57) 
l_l_l_57 5503 Salmonella paratyphi D-MANNONATE OXIDOREDUCTASE (EC 1_1_1_57) 
1_1_1_57 5504 Salmonella paratyphi D-MANNONATE OXIDOREDUCTASE (EC 1_1_1_57) 
l_l_l_57 5505 Salmonella paratyphi D-MANNONATE OXIDOREDUCTASE (EC l_l_l_57) 
1_1_1_57 5506 Salmonella paratyphi D-MANNONATE OXIDOREDUCTASE (EC 1_1_1_57) 
1_1_1_57 1935 Salmonella enteritidis D-MANNONATE OXIDOREDUCTASE (EC l_l_l_57) 
1_1_1_57 3247 Salmonella enteritidis D-MANNONATE OXIDOREDUCTASE (EC 1_1_1_57) 
1_1_1_57 1225 Klebsiella pneumoniae D-MANNONATE OXIDOREDUCTASE (EC 1_1_1_57) 
1_1_1_57 3842 Klebsiella pneumoniae D-MANNONATE OXIDOREDUCTASE (EC 1_1_1_57) 
1_1_1_57 7596 Klebsiella pneumoniae D-MANNONATE OXIDOREDUCTASE (EC 1_1_1_57) 
1_1_1_57 7597 Klebsiella pneumoniae D-MANNONATE OXIDOREDUCTASE (EC 1_1_1_57) 
1_1_1_57 7598 Klebsiella pneumoniae D-MANNONATE OXIDOREDUCTASE (EC 1_1_1_57) 
1_1_1_57 2121 Escherichia coli yeiQ D-MANNONATE OXIDOREDUCTASE (EC 1_1_1_57) 
1 1 1 57 4206 Escherichia coli uxuB D-MANNONATE OXIDOREDUCTASE (EC l_l_l_57) 

I 1_1_57 2082 Clostridium acetobutylicum 13912713_F2_11 FRUCTURONATE REDUCTASE (EC 1_1_1_57) 
l_l_l_58 7696 Yersinia pseudotuberculosis EC-uxaB ALTRONATE OXIDOREDUCTASE (EC 1_1_1_58) 

II 1 58 3854 Yersinia pestis EC-uxaB ALTRONATE OXIDOREDUCTASE (EC 1_1_1_58) 
1_1_1_58 3791 Klebsiella pneumoniae ALTRONATE OXIDOREDUCTASE (EC 1_1_1_58) 
1_1_1_58 3793 Klebsiella pneumoniae ALTRONATE OXIDOREDUCTASE (EC l_l_l_58) 

I 1 1 58 4964 Escherichia coli uxaB ALTRONATE OXIDOREDUCTASE (EC 1_1_1_58) 

l_l_l_58 1911 Enterococcus faecium (DOE) EC-uxaB ALTRONATE OXIDOREDUCTASE (EC l_l_l_58) 

II .158 1012 Clostridium acetobutylicum 12401675_F3_23 ALTRONATE OXIDOREDUCTASE (EC 

I 1 1 58) 

1_1_1_58 1 100 Clostridium acetobutylicum 32236432_C1_51 ALTRONATE OXIDOREDUCTASE (EC 
1_1_1_58) 

1_1_1_58 1239 Bacillus subtilis yjml ALTRONATE OXIDOREDUCTASE (EC 1_1_1_58) 
1_1_1_6 6412 Yersinia pseudotuberculosis EC-gldA GLYCEROL DEHYDROGENASE (EC l_l_i_6) 
1_1_1_6 5146 Yersinia pestis EC-ybdH GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 
1_1_1_6 714 Streptococcus pyogenes gldA GLYCEROL DEHYDROGENASE (EC l_l_l_6) 
1_1_1_6 225 Streptococcus pneumoniae EC-gldA GLYCEROL DEHYDROGENASE (EC l_l_l_6) 
l_l_l_6 465 Streptococcus mutans GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 

II 1 6 900 Streptococcus mutans EC-gldA GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 
1 1 1 6 1397 Streptococcus equi EC-gldA GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 
1_1_1_6 2679 Salmonella typhimurium GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 
1116 3240 Salmonella typhimurium ybdH GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 
1 1 1 6 3845 Salmonella typhi GLYCEROL DEHYDROGENASE (EC l_l_l_6) 

1 116 5448 Salmonella typhi GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 
1116 274 Salmonella paratyphi GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 

I 1 1 6 275 Salmonella paratyphi GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 

II 1 6 2586 Salmonella paratyphi GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 
1_1_1_6 2587 Salmonella paratyphi GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 
1_1_1_6 1694 Salmonella enteritidis GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 
1_1_1_6 2816 Salmonella ententidis GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 
l_l_l_6 2990 Salmonella enteritidis GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 
1 1 1 6 1523 Salmonella dublin GLYCEROL DEHYDROGENASE (EC l_l_l_6) 
1_1_1_6 1136 Klebsiella pneumoniae GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 
l_l_I_6 3668 Klebsiella pneumoniae GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 
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1_6 7486 Klebsiella pneumoniae GLYCEROL DEHYDROGENASE (EC MJ_6) 
1_6 7552 Klebsiella pneumoniae GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 
1_6 7553 Klebsiella pneumoniae GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 
1_6 4538 Escherichia coh ybdH GLYCEROL DEHYDROGENASE (EC l_l_l_6) 
1_6 6262 Escherichia coh gldA GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 
1_6 367 Enterococcus faecium (DOE) GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 
1_6 3523 Enterococcus faecium (DOE) GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 
1_6 478 Enterococcus faecahs EC-gldA GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 
1_6 825 Enterococcus faecahs GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 
1_6 2341 Enterococcus faecahs GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 
1_6 1719 Corynebactenum diphthenae GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 
1 6 1735 Clostridium acetobutylicum 16594012_C1_43 GLYCEROL DEHYDROGENASE (EC 1_1_1_6) 
l_6 2870 Bacillus subtihs araM GLYCEROL DEHYDROGENASE (EC l_l_l_6) 
1_60 4592 Salmonella typhimunum yhaE 2-HYDROXY-3-OXOPROPIONATE REDUCTASE (EC 
1_60) 

1 60 6605 Salmonella typhimunum glxR 2-HYDROXY-3-OXOPROPIONATE REDUCTASE (EC 
1_60) 

"l 60 1396 Salmonella typhi 2-HYDROXY-3-OXOPROPIONATE REDUCTASE (EC 1_1_1_60) 
1 60 1543 Salmonella typhi 2-HYDROXY-3-OXOPROPIONATE REDUCTASE (EC 1_1_1_60) 
1 60 5609 Salmonella paratyphi 2-HYDROXY-3-OXOPROPIONATE REDUCTASE (EC t_l_l_60) 
"l_60 5790 Salmonella paratyphi 2-HYDROXY-3-OXOPROPIONATE REDUCTASE (EC l_l_l_60) 
"l_60 3003 Salmonella enteritidis 2-HYDROXY-3-0XOPROP1ONATE REDUCTASE (EC 1_1_1_60) 
"l 60 4298 Salmonella enteritidis 2-HYDROXY-3-OXOPROPIONATE REDUCTASE (EC 1_1_1_60) 
"l_60 5340 Salmonella enteritidis 2-HYDROXY-3-OXOPROPIONATE REDUCTASE (EC 1_I_1_60) 
"l_60 2428 Salmonella dublin 2-HYDROXY-3-OXOPROPIONATE REDUCTASE (EC 1_1_1_60) 
"l_60 4457 Salmonella dublin 2-HYDROXY-3-OXOPROPIONATE REDUCTASE (EC 1_1_1_60) 
~1_60 3146 Pseudomonas aeruginosa PA1500 2-HYDROXY-3-OXOPROPIONATE REDUCTASE (EC 
"l 60) 

. /l 60 331 Pasteurella multocida D-BETA-HYDROXYBUTYRATE DEHYDROGENASE (EC 1_1_1_30) / 
THREONINE 3 -DEHYDROGENASE (EC 1_1_L_103) / 2-HYDROXY-3-OXOPROPIONATE REDUCTASE (EC 
1 60) 

1 60 3080 Klebsiella pneumoniae 2-HYDROXY-3-OXOPROPIONATE REDUCTASE (EC 1_1_1_60) 
1_60 2151 Haemophilus influenzae HI1010 D-BETA-HYDROXYBUTYRATE DEHYDROGENASE (EC 
_ _1_30) / THREONINE 3-DEHYDROGENASE (EC 1_1_1_103) / 2-HYDROXY-3-OXOPROPIONATE 
REDUCTASE (EC 1_1_1_60) 

1 60 492 Escherichia coli b0509 2- HYDROX Y-3 -OXOP ROP ION ATE REDUCTASE (EC 1_1_1_60) 
1_60 5840 Escherichia coli yhaE 2-HYDROXY-3-OXOPROPIONATE REDUCTASE (EC 1_1_1_60) 
1 60 3509 Clostridium difficile EC-yhaE 2-HYDROXY-3-OXOPROPIONATE REDUCTASE (EC 
1 60) 

I 60 5591 Bordetella bronchiseptica 2-HYDROXY-3-OXOPROPIONATE REDUCTASE (EC 1_1_1_60) 
1 60 9497 Bordetella bronchiseptica 2-HYDROXY-3-OXOPROPIONATE REDUCTASE (EC 1_1_1_60) 
1 60 1397 Bacillus subtihs ykwC 2-HYDROXY-3-OXOPROPIONATE REDUCTASE (EC t_l_l_60) 
1 6 1 6596 Yersinia pseudotuberculosis 4-hydroxybutyrate dehydrogenase (EC 1_1_1_61) 
161 2160 Yersinia pestis 4-hydroxybutyrate dehydrogenase (EC 1_1_1_61) 
1 61 3731 Salmonella typhimurium 4-hydroxybutyrate dehydrogenase (EC 1_1_1_61) 
1 61 3720 Salmonella typhi 4-hydroxybutyrate dehydrogenase (EC 1_1_1_61) 
161 3827 Salmonella paratyphi 4-hydroxybutyrate dehydrogenase (EC 1_1_1_61) 
1 61 4943 Salmonella enteritidis 4-hydroxybutyrate dehydrogenase (EC 1_1_1_61) 
1 61 3823 Salmonella dublin 4-hydroxybutyrate dehydrogenase (EC 1_1_1_61) 
_ j_61 698 Pseudomonas aeruginosa PA5186 NAD-DEPENDENT 4-HYDROXYBUTYRATE 
DEHYDROGENASE (EC 1_1_1_61) 

_ _1_61 1718 Pseudomonas aeruginosa PA1 146 NAD-DEPENDENT 4-HYDROXYBUTYRATE 
DEHYDROGENASE (EC 1_1_1_61) 

1 61 463 Porphyromonas gingivalis NAD-DEPENDENT 4-HYDROXYBUTYRATE DEHYDROGENASE 
' 1_1_1_61) 

_1_61 337 Pasteurella multocida 4-hydroxybutyrate dehydrogenase (EC 1_1_1_61) 

1 61 5751 Haemophilus influenzae HI1014 4-hydroxybutyrate dehydrogenase (EC 1_1_1_61) 
jl 61 2687 Clostridium difficile NAD-DEPENDENT 4-HYDROXYBUTYRATE DEHYDROGENASE (EC 

J J512155 Clostridium acetobutylicum 20589675_C1_26 NAD-DEPENDENT 4-HYDROXYBUTYRATE 
DEHYDROGENASE (EC 1_1_1_61) 
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1JJ61 2154 Bordetella pertussis EC-yiaY NAD-DEPENDENT 4-HYDROXYBUTYRATE 
DEHYDROGENASE (EC 1_1_1_61) 

11161 6139 Bordetella bronchiseptica EC-yiaY NAD-DEPENDENT 4-HYDROXYBUTYRATE 
DEHYDROGENASE (EC 1_1_1_61) 

l_l l 67 6339 Saccharomyces cerevisiae YEL070W MANNITOL 2-DEHYDROGENASE (EC l_l_l_67) 
1_1_1_67 7659 Saccharomyces cerevisiae YNR073C MANNITOL 2-DEHYDROGENASE (EC 1_1_1_67) 
1_1_1_67 1602 Pseudomonas aeruginosa mtlD MANNITOL 2-DEHYDROGENASE (EC 1_1_1_67) 
1_1_1_67 4974 Escherichia coli b!542 MANNITOL 2-DEHYDROGENASE (EC 1_1_1_67) 
l_l_l_67 3136 Enterococcus faecium (DOE) MANNITOL 2-DEHYDROGENASE (EC l_t_l_67) 
1_1_1_69 6602 Yersinia pseudotuberculosis EC-yjgU GLUCONATE 5-DEHYDROGENASE (EC 1_1_1_69) 

II 1 69 2595 Yersinia pestis EC-yjgU GLUCONATE 5-DEHYDROGENASE (EC l_l_l_69) 
11169 442 Streptococcus pyogenes idnO GLUCONATE 5-DEHYDROGENASE (EC 1_1_1_69) 

1 1169 727 Streptococcus pneumoniae EC-yjgU GLUCONATE 5-DEHYDROGENASE (EC l_l_l_69) 
11169 1 100 Streptococcus equi EC-yjgU GLUCONATE 5-DEHYDROGENASE (EC 1_1_1_69) 
1_1_1_69 2040 Salmonella paratyphi GLUCONATE 5-DEHYDROGENASE (EC 1_1_1_69) 
1_1_1_69 4369 Salmonella ententidis GLUCONATE 5-DEHYDROGENASE (EC 1_1_1_69) 
11169 2616 Pseudomonas aeruginosa rhlG GLUCONATE 5-DEHYDROGENASE (EC 1_1_1_69) 
1 1 1 69 1375 Mycobacterium tuberculosis Rv 1928c GLUCONATE 5-DEHYDROGENASE (EC 1_1_1_69) 
1 1 1 69 3583 Mycobacterium tuberculosis Rvl714 GLUCONATE 5-DEHYDROGENASE (EC l_l_l_69) 
1 1 1 69 125 Mycobacterium bovis GLUCONATE 5-DEHYDROGENASE (EC 1_1_1_69) 

III 69 3932 Mycobacterium bovis GLUCONATE 5-DEHYDROGENASE (EC 1_1_1_69) 
1_1_1_69 6405 Escherichia coli yjgU GLUCONATE 5-DEHYDROGENASE (EC 1_1_1_69) 
111 69 2267 Enterococcus faecium (DOE) GLUCONATE 5-DEHYDROGENASE (EC 1_1_1_69) 
1 1 1 69 396 Enterococcus faecalis GLUCONATE 5-DEHYDROGENASE (EC 1_1_1_69) 

1 1 1 69 1303 Enterococcus faecalis GLUCONATE 5-DEHYDROGENASE (EC l_l_l_69) 
111 69 2894 Bordetella pertussis EC-yjgU GLUCONATE 5-DEHYDROGENASE (EC 1_1_1_69) 

I 1 1 69 6825 Bordetella bronchiseptica GLUCONATE 5-DEHYDROGENASE (EC l_l_l_69) 
111 69 8848 Bordetella bronchiseptica GLUCONATE 5-DEHYDROGENASE (EC l_l_l_69) 

II 1 77 7794 Yersinia pseudotuberculosis LACT ALDEHYDE REDUCTASE (EC l_l_l_77) 
1_1_1_77 413 Yersinia pestis BS-gbsB LACT ALDEHYDE REDUCTASE (EC 1_1_1_77) 
1_1_1_77 5532 Salmonella typhimurium fucO LACTALDEHYDE REDUCTASE (EC 1_1_1_77) 
1_1_1_77 3850 Salmonella typhi LACTALDEHYDE REDUCTASE (EC l_l_l_77) 
1_1_1_77 5994 Salmonella paratyphi LACTALDEHYDE REDUCTASE (EC 1_1_1_77) 
1_I_1_77 5995 Salmonella paratyphi LACTALDEHYDE REDUCTASE (EC l_l_l_77) 
1_1_1_77 4651 Salmonella enteritidis LACTALDEHYDE REDUCTASE (EC 1_1_1_77) 
1_1_1_77 4045 Klebsiella pneumoniae LACTALDEHYDE REDUCTASE (EC 1_1_1_77) 
1_1_1_77 4046 Klebsiella pneumoniae LACTALDEHYDE REDUCTASE (EC l_l_l_77) 
1_1_1_77 4047 Klebsiella pneumoniae LACTALDEHYDE REDUCTASE (EC 1_1_1_77) 
1_1_1_77 7261 Klebsiella pneumoniae LACTALDEHYDE REDUCTASE (EC 1_1_1_77) 
1_1_1_77 5666 Escherichia coli fucO LACTALDEHYDE REDUCTASE (EC l_l_l_77) 

1_1_1_77 3544 Enterococcus faecium (DOE) EC-fucO LACTALDEHYDE REDUCTASE (EC 1_1_1_77) 

I _ 1 _ 1 S 1 6706 Yersinia pseudotuberculosis hydroxypyruvate reductase (EC 1_1_1_81) 

II 1_S 1 2591 Yersinia pestis hydroxypyruvate reductase (EC 1_1 1 81) 

1_1_1_82 2225 Salmonella typhimurium yiaK MALATE DEHYDROGENASE (EC \J_\J7) (EC 1_1_1_82) 
1 1 1 82 2564 Salmonella typhi MALATE DEHYDROGENASE (EC 1_1_1_37) (EC 1_1_1_82) 
1_1_1_82 4528 Salmonella paratyphi MALATE DEHYDROGENASE (EC 1_1_1_37) (EC 1_1_1_82) 
1_1_1_82 2694 Salmonella enteritidis MALATE DEHYDROGENASE (EC 1_1_1_37) (EC l_l_l_82) 
1_1_1_82 1594 Salmonella dublin MALATE DEHYDROGENASE (EC 1_1_1_37) (EC 1_1_1_82) 
1_1_1_82 4569 Pseudomonas aeruginosa PA1252 MALATE DEHYDROGENASE (EC 1_1_1_37) (EC 1_1_1_82) 
1_1_1_82 900 Pasteurella muitocida MALATE DEHYDROGENASE (EC 1_1_1_37) (EC l_l_l_82) 
1_1_1_82 19683 Haemophilus influenzae HI1031 MALATE DEHYDROGENASE (EC l_l_l_37) (EC 1_1_1_82) 
1_1_1_82 3495 Escherichia coli b3575 MALATE DEHYDROGENASE (EC l_l_l_37) (EC l_l_l_82) 
l_l_l_82 1552 Enterococcus faecalis MALATE DEHYDROGENASE (EC 1_1_1_37) (EC 1_1_1_82) 
1 1 1 82 1760 Enterococcus faecalis MALATE DEHYDROGENASE (EC 1_1_1_37) (EC 1_1_1_82) 
l_l_l_82 2427 Clostridium acetobutyhcum 197142_C2_31 MALATE DEHYDROGENASE (EC 1_1_1_37) (EC 
I 1_I_82) 

l_l_l_82 1618 Bordetella pertussis MALATE DEHYDROGENASE (EC 1_1_1_37) (EC 1_1_1_82) 
11182 1619 Bordetella pertussis MALATE DEHYDROGENASE (EC 1_1_1_37) (EC l_l_l_82) 
1 1 1 82 1731 Bordetella pertussis BS-yjmC MALATE DEHYDROGENASE (EC 1_1_1_37) (EC 1_1_1_82) 
1 1 1 82 5266 Bordetella bronchiseptica MALATE DEHYDROGENASE (EC 1_1_1_37) (EC 1_1_1_82) 
1 1 1 85 5094 Yersinia pseudotuberculosis 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_1_1_85) 
1 1 1 85 4730 Yersinia pestis EC-leuB 3-ISOPROPYLMALATE DEHYDROGENASE (EC l_l_i_85) 



52054390J 



-19- 



1 85 6248 Vibrio cholerae El Tor N 1696 1 ORF03147 3-ISOPROPYLMALATE DEHYDROGENASE (EC 
1_85) 

"l_85 356 Streptococcus pneumoniae EC-leuB 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_1_1_85) 

"l_85 357 Streptococcus pneumoniae 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_1_1_85) 

"l_85 1051 Streptococcus mutans EC-leuB 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_1_1_85) 

"l_85 3698 Staphylococcus aureus EC-leuB 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_1_1_85) 

"l_85 179 Salmonella typhimunum leuB 3-ISOPROPYLMALATE DEHYDROGENASE (EC l_l_l_85) 

"l_85 996 Salmonella typhi 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_1_1_85) 

"l_85 3570 Salmonella paratyphi 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_1_I_85) 

"l_85 559 Salmonella ententidis 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_1_1_85) 

"l_85 2961 Salmonella dubhn 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_1_1_85) 

"l_85 122 Saccharomyces cerevisiae LEU2 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_1_1_85) 

~1_85 2259 Pseudomonas aeruginosa leuB 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_1_1_85) 

~1_85 1212 Pasteurella multocida leuB 3-ISOPROPYLMALATE DEHYDROGENASE (EC l_l_l_85) 

~1_85 28 Neurospora crassa leu-1 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_I_1_85) 

"l_85 1826 Neisseria gonorrhoeae EC-leuB 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_1_1_85) 

_ 1_85 3328 Mycobacterium tuberculosis leuB 3-ISOPROPYLMALATE DEHYDROGENASE (EC l_l_l_85) 

"l_85 2402 Mycobacterium leprae EC-leuB 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_1_1_S5> 

"l_85 4246 Klebsiella pneumoniae 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_1_1_85) 

~1_85 4247 Klebsiella pneumoniae 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_1_1_85) 

"l_85 23 Helicobacter pylori J99 icd 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_1_1_85) 

"l_85 9360 Haemophilus influenzae HI0987 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_1_1_85) 

"l_85 4320 Escherichia coli leuB 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_1_1_85) 

J_85 1944 Corynebacterium diphtheriae 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_1_1_85) 

_1_85 547 Clostridium difficile EC-leuB 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_1_1_85) 

_1_85 2234 Clostridium acetobutylicum 892175_C2_27 3-ISOPROPYLMALATE DEHYDROGENASE (EC 

_1_85) 

1 85 1069 Campylobacter jejuni leuB 3-ISOPROPYLMALATE DEHYDROGENASE (EC l_l_l_85) 
_1_85 519 Bordetella pertussis EC-leuB 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_1_1_85) 
_1_85 7338 Bordetella bronchiseptica EC-leuB 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_1_1_85) 

1 85 8332 Bordetella bronchiseptica 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_1_1_85) 
_1_85 401 Bacillus subtilis ycsA 3-ISOPROPYLMALATE DEHYDROGENASE (EC 1_1_1_85) 
1 85 2821 Bacillus subtilis leuB 3-ISOPROPYLMALATE DEHYDROGENASE (EC l_l_l_85) 
1 86 5524 Yersinia pseudotuberculosis EC-ilvC KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
1 86 2922 Yersinia pestis EC-ilvC KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
1 86 4045 Vibrio cholerae El TorN16961 ORF00231 KETOL-ACID REDUCTOISOMERASE (EC 
_1_86) 

_1_86 672 Streptococcus pneumoniae EC-ilvC KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
1 86 668 Streptococcus mutans EC-ilvC KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
1 86 2410 Staphylococcus aureus EC-ilvC KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
J_86 2296 Salmonella typhimunum ilvC KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
_1_86 1391 Salmonella typhi KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
_1_86 5580 Salmonella paratyphi KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
_1_86 5581 Salmonella paratyphi KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
_1_86 1158 Salmonella enteritidis KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
_1_86 4523 Salmonella dublin KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
1 86 3233 Saccharomyces cerevisiae ILV5 KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
1 86 3441 Pseudomonas aeruginosa ilvC KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
_1_86 1918 Pasteurella multocida ilvC KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
_1_86 177 Neurospora crassa ilv2 KETOL-ACID REDUCTOISOMERASE PRECURSOR (EC 1_1_1_86) 
_1_86 20571 Neurospora crassa KETOL-ACID REDUCTOISOMERASE PRECURSOR (EC 1_1_1_86) 

186 654 Neisseria gonorrhoeae EC-ilvC KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
_1_86 3594 Mycobacterium tuberculosis ilvC KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
_1_86 2100 Mycobacterium lepraesp|0331 14 KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
_1_86 2993 Mycobacterium bovis EC-ilvC KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
i_l_86 4033 Klebsiella pneumoniae KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
l_l_86 4034 Klebsiella pneumoniae KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
1_1_86 1276 Helicobacter pylori HP0330 KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
l_l_86 318 Helicobacter pylori J99tr|Q9ZMA9 KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
L_l_86 1488 Haemophilus influenzae HI0682 KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
1_1_86 3686 Escherichia coli ilvC KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
l_l_86 1949 Corynebacterium diphtheriae KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
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86 1 132 Clostridium difficile EC-tlvC KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
86 448 Clostridium acetobutylicum 6557_C3_87 KETOL-ACID REDUCTOISOMERASE (EC I_l_l_86) 
"86 6 Campylobacter jejuni ilvC KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
"86 3074 Bordetella pertussis EC-ilvC KETOL-ACID REDUCTOISOMERASE (EC I_l_l_86) 
"86 8804 Bordetella bronchiseptica EC-ilvC KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
"86 2823 Bacillus subtilis ilvC KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
"88 1236 Streptococcus pyogenes mvaSJ 3-HYDROXY-3-METHYLGLUTARYL-COENZYME A 
REDUCTASE (EC 1_1_1_88) 

88 923 Streptococcus pneumoniae 3-HYDROXY-3-METHYLGLUTARYL-COENZYME A REDUCTASE 
EC 1 J_l_88) 

I 1 88 551 Streptococcus mutans 3-HYDROXY-3-METHYLGLUTARYL-COENZYME A REDUCTASE (EC 
1_1_88) 

II 88 1071 Streptococcus equi 3-HYDROXY-3-METHYLGLUTARYL-COENZYME A REDUCTASE (EC 
1_1_88) 

1_1_88 3426 Staphylococcus aureus 3-HYDROXY-3-METHYLGLUTARYL-COENZYME A REDUCTASE 
EC 1_1_1_88) 

88 1963 Enterococcus faecium (DOE) ACETYL-COA ACETYLTRANSFERASE (EC 2_3_1_9) / 3- 

HYDROXY-3-METHYLGLUTARYL-COENZYME A REDUCTASE (EC 1_1_1_88) 

88 484 Enterococcus faecalis BS-mmgA ACETYL-COA ACETYLTRANSFERASE (EC 2_3_1_9) / 3- 

HYDROXY-3-METHYLGLUTARYL-COENZYME A REDUCTASE (EC l_l_l_88) 

_88 76 Borrelia burgdorferi BB0685 3-HYDROXY-3-METHYLGLUTARYL-COENZYME A 
REDUCTASE (EC 1_1_1_88) 

I 1 9 7941 Saccharomyces cerevisiae YLR070C D-XYLULOSE REDUCTASE (EC 1_1_1_9) 

II 90 8244 Klebsiella pneumoniae ARYL-ALCOHOL DEHYDROGENASE (EC 1_1_1_90) 

1190 8245 Klebsiella pneumoniae ARYL-ALCOHOL DEHYDROGENASE (EC 1_1_1_90) 

1191 5043 Salmonella paratyphi ARYL-ALCOHOL DEHYDROGENASE (NADP+) (EC 1_1_1_91) 
11 91 724 Saccharomyces cerevisiae AAD10 ARYL-ALCOHOL DEHYDROGENASE (NADP+) (EC 
1_1_91) 

1_1_91 6162 Saccharomyces cerevisiae AAD14 ARYL-ALCOHOL DEHYDROGENASE (NADP+) (EC 
1 1 91) 

1_1_91 8518 Saccharomyces cerevisiae AAD4 ARYL-ALCOHOL DEHYDROGENASE (NADP+) (EC 
1_1_91) 

1_1_93 6131 Yersinia pseudotuberculosis BS-ycsA PROBABLE TARTRATE DEHYDROGENASE (EC 

1_1_93) 

1_1_93 698 Yersinia pestis BS-ycsA tartrate dehydrogenase (EC l_l_l_93) 
l_l_93 1773 Saccharomyces cerevisiae LYS12 tartrate dehydrogenase (EC 1_1_1_93) 
"l_l_93 1556 Klebsiella pneumoniae tartrate dehydrogenase (EC 1_1_1_93) 
1_1_93 1557 Klebsiella pneumoniae tartrate dehydrogenase (EC 1_1_1_93) 
1_1_93 1558 Klebsiella pneumoniae tartrate dehydrogenase (EC 1_1_1_93) 
1 1 93 1757 Escherichia coh blSOO tartrate dehydrogenase (EC 1_1_1_93) 
1 1 93 2021 Bordetella pertussis BS-ycsA tartrate dehydrogenase (EC 1_1_1_93) 
1_1_93 5469 Bordetella bronchiseptica tartrate dehydrogenase (EC l_t_l_93) 

"l_t_93 9062 Bordetella bronchiseptica BS-ycsA PROBABLE TARTRATE DEHYDROGENASE (EC 

"l_l_93) 

"l_l_94 271 Yersinia pestis EC-gpsA GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 
"l 1 94) 

"l_l_94 524 Ureaplasma urealyticum UU382 GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) 
EC 1_1_1_94) 

1 1 94 768 Treponema pallidum TP1009 GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 
1_1_94) 

1_1_94 598 Streptococcus pyogenes gpsA GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 
1_1_94) 

1_1_94 1286 Streptococcus pneumoniae EC-gpsA GLYCEROL-3-PHOSPHATE DEHYDROGENASE 
(NAD(P)+) (EC 1_1_1_94) 

1_1_94 1523 Streptococcus mutans EC-gpsA GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) 
EC 1_1_1_94) 

[_94 733 Streptococcus equi EC-gpsA GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 
•_L94) 

_1_1_94 1200 Staphylococcus aureus EC-gpsA GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) 
EC 1_1_1_94) 

194 5944 Salmonella typhimurium gpsA GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) 
EC l_l_l_94) 
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1_1_I_94 5514 Salmonella typhi GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 1_1_1_94) 
l_l_l_94 4177 Salmonella paratyphi GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 

LLL94) 

1_1_1_94 4178 Salmonella paratyphi GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 
1_1_1_94) 

11194 3702 Salmonella dublm GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 1_1_1_94) 
1_1_1_94 433 Rickettsia prowazekn RP442 GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 
LLL94) 

1_1_1_94 8121 Pseudomonas aeruginosa gpsA GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) 
(EC 1_1_1_94) 

M_l_94 257 Porphyromonas gingivalis EC-gpsA GLYCEROL-3-PHOSPHATE DEHYDROGENASE 
(NAD(P)+)(EC 1_1_1_94) 

l_l_l_94 118 Pasteurella multocida gspA GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 
1_1_1_94) 

1 1194 496 Neisseria gonorrhoeae EC-gpsA GLYCEROL-3- PHOSPHATE DEHYDROGENASE (NAD(P)+) 
(EC 1_1_1_94) 

1_1_1_94 5523 Mycobacterium tuberculosis gpdAl GLYCEROL-3-PHOSPHATE DEHYDROGENASE 
(NAD(P)+)(EC 1_1_1_94) 

1_1_1_94 5954 Mycobacterium tuberculosis gpdA2 GLYCEROL-3-PHOSPHATE DEHYDROGENASE 
(NAD(P)+)(EC 1_1_1_94) 

1_1_1_94 2284 Mycobacterium leprae GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 
1_1_1_94) 

1_1_1_94 426 Mycobacterium bovis EC-gpsA GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) 
(EC 1_1_1_94) 

1_1_1_94 1533 Mycobacterium bovis GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 
1_1_1_94) 

LLL94 1534 Mycobacterium bovis GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 
l_l_l_94) 

1_1_1_94 2577 Klebsiella pneumoniae GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 
1J_1_94) 

l_l_l_94 2578 Klebsiella pneumoniae GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 
1_1_1_94) 

1_1_1_94 374 Helicobacter pylori HP0961 GLYCEROL-3- PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 
1_1_1_94) 

LLL94 892 Helicobacter pylori J99tr|Q9ZKP0 GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) 
(EC l_l_l_94) 

l_l_l-_94 8594 Haemophilus influenzae HI0605 GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) 
(EC 1_1_1_94) 

1_1_1_94 1508 Haemophilus ducreyi EC-gpsA GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) 
(EC l_l_l_94) 

1_1_1_94 6098 Escherichia coli gpsA GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 
1_1J_94) 

1_1_1_94 852 Enterococcus faecium (DOE) GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 
1_1_1_94) 

1_1_1_94 2898 Enterococcus faecalis EC-gpsA GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) 
(EC 1_1_1_94) 

1_1_1_94 1927 Corynebacterium diphtheriae GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 
l_l_l_94) 

1_1_1_94 705 Clostridium difficile EC-gpsA GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 
l_l_l_94) 

1_1_I_94 2392 Clostridium acetobutylicum 24881260_C2_27 GLYCEROL-3-PHOSPHATE DEHYDROGENASE 
(NAD(P)+) (EC 1_1_1_94) 

LI J_94 683 Chlamydia trachomatis D/UW-3/Cx EC-gpsA GLYCEROL-3-PHOSPHATE DEHYDROGENASE 
(NAD(P)+)(EC 1_1_1_94) 

1_1_1_94 1014 Chlamydia pneumoniae AR39 CP1014 GLYCEROL-3-PHOSPHATE DEHYDROGENASE 
(NAD(P)+) (EC 1_1_1_94) 

1_1_1_94 787 Chlamydia pneumoniae CWL029 EC-gpsA GLYCEROL-3-PHOSPHATE DEHYDROGENASE 
(NAD(P)+) (EC 1_1_1_94) 

Ll_l_94 2503 Campylobacter jejuni gpsA GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 
1_1_1_94) 

l_l_l_94 381 Borrelia burgdorferi BB0368 GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 

LLL94) 
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l_l_l_94 2044 Bordetella pertussis EC-gpsA GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 
1 I 1 94) 

\JJJ4 2279 Bacillus subtilis gpsA GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 
1 1 1 94) 

f I ~_2J 5868 Yersinia pseudotuberculosis EC-lctD L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 

ffHnU Yersinia pestis EC-lctD L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 1_1_2_3) 
Ijjj 7484 Vibrio cholerae El Tor N16961ORFA00736 L-LACTATE DEHYDROGENASE (CYTOCHROME) 
(EC 1 1 2_3) 

1 1 2 3 5219 Salmonella typhimunum L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 1_1_2_3) 

\~\~2J 5949 Salmonella typhimunum IctD L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 1_1_2_3) 

1_1_2_3 547 Salmonella typhi L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC I_l_2_3) 

1 1_2_3 2060 Salmonella typhi L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 1_1_2_3) 

1 1 2 3 366 Salmonella paratyphi L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 1_1_2_3) 

1J_2_3 2021 Salmonella paratyphi L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 1_1_2_3) 

1 1_2_3 2126 Salmonella enteritidis L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 1_1_2_3) 

1_1_2_3 4658 Salmonella dublin L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 1_1_2_3) 

1 1 2 3 3063 Saccharomyces cerevisiae CYB2 CYTOCHROME B2 PRECURSOR (EC 1_1_2_3) 

O JO 1256 Pseudomonas aeruginosa lldA L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 

1"! ~2~3 2040 Pseudomonas aeruginosa UdD L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 

1 rl~2 _ 3 > 1334 Pasteurella multocida UdD L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 1_1_2_3) 
f f 2 _ 3 48 Neisseria gonorrhoeae EC-lctD L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 1_1_2_3) 
f f 2 _3 4088 Mycobacterium tuberculosis UdD2 L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 

IJI2J2712 Mycobacterium leprae EC-lctD L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 

1~ 1~2~3 } 617 Mycobacterium bovis EC-lctD L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 1_1_2_3) 
f f 2~3 2573 Klebsiella pneumoniae L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 1_1_2_3) 
C'Jj 18238 Haemophilus influenzae sp[P46454 L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 

yj"3 ) 1302 Haemophilus ducreyi EC-lctD L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 

l" 1 r2~3 ) 3525 Escherichia coli IctD L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 1_1_2_3) 

f 1~2~3 631 Enterococcus faecium (DOE) L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 1_1_2_3) 

ff2 3 2880 Bordetella pertussis EC-lctD L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 1_1_2_3) 

f 1~2~3 4007 Bordetella pertussis L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 1_1_2_3) 

f f 2~3 4452 Bordetella pertussis L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 1 J_2_3) 

rr2~3 7568 Bordetella bronchiseptica L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 1_1_2_3) 

f f 2J 9132 Bordetella bronchiseptica EC-lctD L-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 

lj"2 47485 vibrio cholerae El Tor N16961ORFA00737 D-LACTATE DEHYDROGENASE (CYTOCHROME) 
(EC 112 4) 

1_1_2~4~3339 Saccharomyces cerevisiae DLD1 D-LACTATE DEHYDROGENASE (CYTOCHROME) 
PRECURSOR (EC 1_1_2_4) 

1_1_2_4 6088 Saccharomyces cerevisiae DLD3 PROBABLE D-LACTATE DEHYDROGENASE 
[CYTOCHROME] (EC 1_1_2_4) 

1_1_2_4 4407 Pseudomonas aeruginosa PA3026 D-LACTATE DEHYDROGENASE (CYTOCHROME) 
PRECURSOR (EC 1_1_2_4) 

1_1_2_4 5243 Pseudomonas aeruginosa PA4772 D-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 

\j J~4 ) 3920 Mycobacterium tuberculosis Rv2251 D-LACTATE DEHYDROGENASE (CYTOCHROME) 
PRECURSOR (EC 112 4) 

1_1_2_4 7972 Klebsiella pneumoniae D-LACTATE DEHYDROGENASE (CYTOCHROME) PRECURSOR (EC 

1~ l^eiS Helicobacter pylori HP1222 D-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 1_1_2_4) 
f 1~2~4 1133 Helicobacter pylori J99 did D-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 1_1_2_4) 
l~f 2~4 5648 Escherichia coli b2773 D-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 1_1_2_4) 
fQj 1345 Clostridium difficile EC-glcD D-LACTATE DEHYDROGENASE (CYTOCHROME) 
PRECURSOR (EC 1_1_2_4) 
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1J_2_4 1765 Clostridium acetobutyhcum 332l40O8_C2_41 D-LACTATE DEHYDROGENASE 
(CYTOCHROME) PRECURSOR (EC 1_1_2_4) 

1_1_2_4 874 Campylobacter jejuni Cjl585c D-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 1_1_2_4) 
1_1_2_4 3396 Bordetella pertussis D-LACTATE DEHYDROGENASE (CYTOCHROME) (EC ! _ 1 _2_4> 
1_1_2_4 6970 Bordetella bronchiseptica D-LACTATE DEHYDROGENASE (CYTOCHROME) (EC 1_1_2_4) 
1_1_2_4 2862 Bacillus subtihs ysfC D-LACTATE DEHYDROGENASE (CYTOCHROME) (EC l_l_2_4) 
1_1_3_24 5908 Saccharomyces cerevisiae ALOl L-GALACTONOLACTONE OXIDASE (EC 1_1_3_24) / D- 
ARABINONO- 1,4- LACTONE OXIDASE (EC l_l_3_37) 

1_1_3_37 5908 Saccharomyces cerevisiae ALOl L-GALACTONOLACTONE OXIDASE (EC 1_1_3_24) / D- 
ARABINONO- 1 ,4- LACTONE OXIDASE (EC 1_1_3_37) 

1_1_3_6 1934 Mycobacterium tuberculosis choD CHOLESTEROL OXIDASE PRECURSOR (EC 1_1_3_6) 

1_1_3_6 1224 Mycobacterium lepraetr|Q59530 CHOLESTEROL OXIDASE PRECURSOR (EC 1_1_3_6) 

1_1_3_6 3794 Mycobacterium bovis CHOLESTEROL OXIDASE PRECURSOR (EC 1_1_3_6) 

1_1_3_6 3795 Mycobacterium bovis CHOLESTEROL OXIDASE PRECURSOR (EC 1_1_3_6) 

1_1_3_8 3056 Mycobacterium tuberculosis Rv3790 L-GULONOLACTONE OXIDASE (EC 1_1_3_8) 

l_l_3_8 701 Mycobacterium leprae L-GULONOLACTONE OXIDASE (EC 1_1_3_8) 

1_1_3_8 3240 Mycobacterium leprae L-GULONOLACTONE OXIDASE (EC 1_1_3_S) 

1_1_3_8 283 Mycobacterium bovis L-GULONOLACTONE OXIDASE (EC 1_1_3_8) 

l_l_3_8 957 Corynebacterium diphthenae L-GULONOLACTONE OXIDASE (EC 1_1_3_8) 

1_I_3_8 1118 Bacillus subttlis yitY L-GULONOLACTONE OXIDASE (EC 1_1_3_8) 

l_t_3_9 4256 Clostridium acetobutyhcum GALACTOSE OXIDASE PRECURSOR (EC 1_1_3_9) 

1_I_99_10 20148 Neurospora crassa GLUCOSE DEHYDROGENASE (ACCEPTOR) PRECURSOR (EC 

1_1_99_10) 

1_I_99_10 1284 Mycobacterium tuberculosis Rvl279 GLUCOSE DEHYDROGENASE (ACCEPTOR) (EC 
1_I_99_10) 

1_I_99_16 1 142 Staphylococcus aureus MALATE:QUINONE OXIDOREDUCTASE (EC 1_1_99_16) 
1_1_99_16 2892 Staphylococcus aureus EC-yojH MALATE:QUINONE OXIDOREDUCTASE (EC 1_1_99_16) 
I_I_99_16 4488 Pseudomonas aeruginosa mqoB MALATE:QUINONE OXIDOREDUCTASE (EC 1_1_99_16) 
11 9916 7524 Pseudomonas aeruginosa mqoA MALATErQUINONE OXIDOREDUCTASE (EC 1_1_99_16) 
1_1_99_16 2176 Neisseria gonorrhoeae EC-yojH MALATE:QUINONE OXIDOREDUCTASE (EC l_l_99_16) 
1_1_99_16 1834 Mycobacterium tuberculosis Rv2852c MALATE:QUINONE OXIDOREDUCTASE (EC 
1_1_99_16) 

1_1_99_16 1135 Mycobacterium bovis MALATE:QUINONE OXIDOREDUCTASE (EC 1_1_99_16) 
1_I_99_16 1240 Mycobacterium bovis MALATE:QUINONE OXIDOREDUCTASE (EC 1_1_99_16) 
1199 16 3068 Klebsiella pneumoniae MALATE:QUINONE OXIDOREDUCTASE (EC 1_1_99_16) 
l_l_99_16 3069 Klebsiella pneumoniae M AL ATE : QU INON E OXIDOREDUCTASE (EC 1_1_99_16) 
1_1_99_16 3492 Klebsiella pneumoniae MALATE:QUINONE OXIDOREDUCTASE (EC 1_1_99_16) 
1_1_99_16 3493 Klebsiella pneumoniae MALATEiQUINONE OXIDOREDUCTASE (EC 1_1_99_16) 
1_1_99_16 9090 Klebsiella pneumoniae MALATE:QUINONE OXIDOREDUCTASE (EC 1_1_99_16) 
1_1_99_16 9091 Klebsiella pneumoniae MALATEiQUINONE OXIDOREDUCTASE (EC 1_1_99_16) 
1_1_99_16 1355 Haemophilus ducreyi EC-yojH MALATE:QUINONE OXIDOREDUCTASE (EC 1_1_99_16) 
1_1_99_16 5342 Escherichia coli yojH MALATE:QUINONE OXIDOREDUCTASE (EC 1_1_99__16) 
1_1_99_16 2219 Corynebacterium diphtheriae MALATEiQUINONE OXIDOREDUCTASE (EC 1_1_99_16) 
1_1_99_17 3487 Salmonella typhimurium ylil GLUCOSE DEHYDROGENASE-B (PYRROLOQUINOLINE- 
QUINONE) PRECURSOR (EC 1_1_99_I7) 

1_1_99_17 4426 Salmonella typhimurium gcd GLUCOSE DEHYDROGENASE (PYRROLOQUINOLINE- 
QUINONE) (EC 1_1_99_17) 

1_1_99_17 668 Salmonella typhi GLUCOSE DEHYDROGENASE-B (PYRROLOQUINOLINE-QUINONE) 
PRECURSOR (EC 1_1_99_17) 

1_1_99_17 993 Salmonella typhi GLUCOSE DEHYDROGENASE (PYRROLOQUINOLINE-QUINONE) (EC 

1_1_99_17) 

1_1_99_17 395 Salmonella paratyphi GLUCOSE DEHYDROGENASE (PYRROLOQUINOLINE-QUINONE) (EC 
1_1_99_17) 

l_i_99_17 396 Salmonella paratyphi GLUCOSE DEHYDROGENASE (PYRROLOQUINOLINE-QUINONE) (EC 
1_1_99_17) 

1_I_99_17 3182 Salmonella paratyphi GLUCOSE DEHYDROGENASE-B (PYRROLOQUINOLINE-QUINONE) 
PRECURSOR (EC 1_1_99_17) 

1_1_99_17 3184 Salmonella paratyphi GLUCOSE DEHYDROGENASE-B (PYRROLOQUINOLINE-QUINONE) 
PRECURSOR (EC I_l_99_17) 

1_1_99_17 522 Salmonella enteritidis GLUCOSE DEHYDROGENASE (PYRROLOQUINOLINE-QUINONE) 

(EC 1 J_99_17) 



52054390J -24- 



1_1_99_17 1946 Salmonella ententidis GLUCOSE DEHYDROGENASE-B (PYRROLOQUINOLINE-QUINONE) 
PRECURSOR (EC 1_1_99_17) 

1_1_99_17 450 Salmonella dublin GLUCOSE DEHYDROGENASE-B (PYRROLOQUINOLINE-QUINONE) 
PRECURSOR (EC 1_1_99_17) 

l_l_99_17 1468 Salmonella dublin GLUCOSE DEHYDROGENASE (PYRROLOQUINOLINE-QUINONE) (EC 

l_l_99_17) 

l_l_99_17 1258 Pseudomonas aeruginosa PA1 1 12 GLUCOSE DEHYDROGENASE-B (PYRROLOQUINOLINE- 
QUINONE) PRECURSOR (EC 1_1_99_17) 

l_l_99_L7 6088 Pseudomonas aeruginosa gcd GLUCOSE DEHYDROGENASE-A [PYRROLOQUINOLINE- 
QUINONE] PRECURSOR (EC 1_1_99_17) 

1_1_99_I7 4135 Klebsiella pneumoniae GLUCOSE DEHYDROGENASE (PYRROLOQUINOLINE-QUINONE) 
(EC 1J_99_17) 

l_l_99_17 4136 Klebsiella pneumoniae GLUCOSE DEHYDROGENASE (PYRROLOQUINOLINE-QUINONE) 
(EC 1_1_99_17) 

1_1_99_17 4138 Klebsiella pneumoniae GLUCOSE DEHYDROGENASE (PYRROLOQUINOLINE-QUINONE) 
(EC 1_1_99_17) 

1_1_99_17 8195 Klebsiella pneumoniae GLUCOSE DEHYDROGENASE-B (PYRROLOQUINOLINE- 
QUINONE) PRECURSOR (EC 1_1_99_17) 

1_1_99_17 8196 Klebsiella pneumoniae GLUCOSE DEHYDROGENASE-B (PYRROLOQUINOLINE- 
QUINONE) PRECURSOR (EC 1_1_99_17) 

11 99_17 804 Escherichia coli b0837 GLUCOSE DEHYDROGENASE-B (PYRROLOQUINOLINE-QUINONE) 
PRECURSOR (EC 1_1_99_17) 

1_1_99_17 4337 Escherichia coli gcd GLUCOSE DEHYDROGENASE (PYRROLOQUINOLINE-QUINONE) 
(EC 1_1_99_17) 

1_1_99_17 4788 Escherichia coli bl 144 GLUCOSE DEHYDROGENASE-B (PYRROLOQUINOLINE- 
QUINONE) (EC 1_1_99_17) 

1_1_99_17 3518 Bordeteila pertussis GLUCOSE DEHYDROGENASE-B (PYRROLOQUINOLINE-QUINONE) 
PRECURSOR (EC 1_1_99_17) 

1_1_99_17 3519 Bordeteila pertussis GLUCOSE DEHYDROGENASE-B (PYRROLOQUINOLINE-QUINONE) 
PRECURSOR (EC l_l_99_17) 

1_1_99_17 4966 Bordeteila bronchiseptica GLUCOSE DEHYDROGENASE-B (PYRROLOQUINOLINE- 
QUINONE) PRECURSOR (EC 1_1_99_17) 

l_l_99_21 8182 Pseudomonas aeruginosa PA4571 sorbitol dehydrogenase, cytochrome c subunit (EC 1_1_99_21) 
1_1_99_25 6023 Yersinia pseudotuberculosis BS-yhfK quinate dehydrogenase (pyrroloquinoline-quinone) (EC 
1_I_99_25) 

11 99 25 1496 Yersinia pestistr|Q56987 quinate dehydrogenase (pyrroloquinoline-quinone) (EC 1_1_99_25) 
1_1_99_25 7554 Vibrio cholerae El Tor N 16961 ORFA00828 quinate dehydrogenase (pyrroloquinoline-quinone) 
(EC 1_1_99_25) 

1_1_99_25 1081 Streptococcus pneumoniae BS-ywnB qumate dehydrogenase (pyrroloquinoline-quinone) (EC 
1_1_99_25) 

1 1 99 25 930 Staphylococcus aureus BS-yhfK quinate dehydrogenase (pyrroloquinoline-quinone) (EC 
1_1_99_25) 

1_1_99_25 5465 Saccharomyces cerevisiae YMR090W quinate dehydrogenase (pyrroloquinoline-quinone) (EC 
1_1_99_25) 

1_1_99_25 8532 Pseudomonas aeruginosa PA0741 quinate dehydrogenase (pyrroloquinoline-quinone) (EC 
1_1_99_25) 

1_1_99_25 2947 Enterococcus faecium (DOE) quinate dehydrogenase (pyrroloquinoline-quinone) (EC 1_1_99_25) 
1_1_99_25 4055 Enterococcus faecium (DOE) BS-yhfK quinate dehydrogenase (pyrroloqumohne-quinone) (EC 
1_1_99_25) 

1_1_99_25 2339 Enterococcus faecalis BS-ywnB quinate dehydrogenase (pyrroloquinoline-quinone) (EC 
1_1_99_25) 

1_1_99_25 2040 Campylobacter jejuni Cj 1555c quinate dehydrogenase (pyrroloquinoline-quinone) (EC 
1_1_99_25) 

1_1_99_25 1026 Bacillus subtilis yhfK quinate dehydrogenase (pyrroloquinoline-quinone) (EC l_l_99_25) 
1_1_99_25 3657 Bacillus subtilis ywnB quinate dehydrogenase (pyrroloquinoline-quinone) (EC 1_1_99_25) 
1 1 99 28 3781 Yersinia pestis GLUCOSE-FRUCTOSE OXIDOREDUCTASE PRECURSOR (EC 1_1_99_28) 
1_1_99_28 979 Streptococcus pneumoniae EC-yjhC GLUCOSE-FRUCTOSE OXIDOREDUCTASE 
PRECURSOR (EC 1_1_99_28) 

1_1_99_28 2014 Staphylococcus aureus GLUCOSE-FRUCTOSE OXIDOREDUCTASE PRECURSOR (EC 

1_1_99_28) 

1_1_99_28 3769 Staphylococcus aureus BS-yrbE GLUCOSE-FRUCTOSE OXIDOREDUCTASE PRECURSOR 
(EC 1_1_99_28) 
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1_1_99_28 2360 Salmonella typhimunum yjhC GLUCOSE-FRUCTOSE OXiDOREDUCTASE PRECURSOR 
(EC 1_1_99_28) 

1_1_99_28 5269 Salmonella paratyphi GLUCOSE-FRUCTOSE OXIDOREDUCTASE PRECURSOR (EC 

1_1_99_28) 

t_l_99_28 816 Salmonella ententidis GLUCOSE-FRUCTOSE OXIDOREDUCTASE PRECURSOR (EC 

1_1_99_28) 

l_l_99_28 3620 Salmonella dubhn GLUCOSE-FRUCTOSE OXIDOREDUCTASE PRECURSOR (EC 

1_1_99_28) 

1_1_99_28 795 Pasteurella multocida GLUCOSE-FRUCTOSE OXIDOREDUCTASE PRECURSOR (EC 
1_1_99_28) 

1_1_99_28 5501 Klebsiella pneumoniae GLUCOSE-FRUCTOSE OXIDOREDUCTASE PRECURSOR (EC 

1_1_99_28) 

1_1_99_28 1275 Escherichia coli bl315 GLUCOSE-FRUCTOSE OXIDOREDUCTASE PRECURSOR (EC 

1_1_99_28) 

1_1_99_28 180 Bordetella pertussis EC-yjhC GLUCOSE-FRUCTOSE OXIDOREDUCTASE PRECURSOR (EC 
1_1_99_28) 

1_1_99_28 78 Bordetella bronchiseptica EC-yjhC GLUCOSE-FRUCTOSE OXIDOREDUCTASE PRECURSOR 

(EC 1_1_99_28) 

1_1_99_3 2248 Pseudomonas aeruginosa PA2266 gluconate 2-dehydrogenase, cytochrome c subunit (EC 

I_l_99_3) 

1_1_99_3 2588 Pseudomonas aeruginosa PA2265 gluconate 2-dehydrogenase alpha chain precursor (EC 1_1_99_3) 
1_1_99_3 2591 Pseudomonas aeruginosa PA2264 gluconate 2-dehydrogenase gamma chain precursor (EC 
1_1_99_3) 

1_1_99_3 2963 Klebsiella pneumoniae gluconate 2-dehydrogenase beta chain precursor (EC 1_1_99_3) 
l_l_99_3 2964 Klebsiella pneumoniae gluconate 2-dehydrogenase beta chain precursor (EC 1_1_99_3) 
1_1_99_3 2965 Klebsiella pneumoniae gluconate 2-dehydrogenase alpha chain precursor (EC l_t_99_3) 
1 1 99 3 2967 Klebsiella pneumoniae gluconate 2-dehydrogenase gamma chain precursor (EC 1_1_99_3) 
1_1_99_3 2440 Campylobacter jejuni Cj0414 gluconate 2-dehydrogenase gamma chain precursor (EC i_l_99_3) 
1_1_99_3 2441 Campylobacter jejuni Q0415 gluconate 2-dehydrogenase alpha chain precursor (EC 1_1_99_3) 
1_1_99_3 8450 Bordetella bronchiseptica gluconate 2-dehydrogenase beta chain precursor (EC 1_1_99_3) 
l_l_99_3 8903 Bordetella bronchiseptica gluconate 2-dehydrogenase gamma chain precursor (EC 1_1_99_3) 
1_1_99_3 8904 Bordetella bronchiseptica gluconate 2-dehydrogenase alpha chain precursor (EC 1_1_99_3) 
1_1_99_8 5086 Pseudomonas aeruginosa exaA ALCOHOL DEHYDROGENASE [ACCEPTOR] PRECURSOR 
(EC 1_1_99_8) 

1_1_99_8 6922 Klebsiella pneumoniae METHANOL DEHYDROGENASE SUBUNIT 1 PRECURSOR (EC 

1_1_99_8) 

1_1_99_8 6923 Klebsiella pneumoniae METHANOL DEHYDROGENASE SUBUNIT 1 PRECURSOR (EC 
1_1_99_8) 

1_1_99_8 6924 Klebsiella pneumoniae METHANOL DEHYDROGENASE SUBUNIT 1 PRECURSOR (EC 

1_1_99_8) 

1_10_3_2 5230 Yersinia pseudotuberculosis EC-yacK LACCASE 1 PRECURSOR (EC 1_10_3_2) 

1 J0_3_2 1804 Yersinia pestis EC-yacK LACCASE 1 PRECURSOR (EC 1_10_3_2) 

1_10_3_2 4423 Salmonella typhimurium LACCASE 1 PRECURSOR (EC 1_10_3_2) 

1_10_3_2 4424 Salmonella typhimurium yacK LACCASE 1 PRECURSOR (EC 1_10_3_2) 

1_10_3_2 992 Salmonella typhi LACCASE 1 PRECURSOR (EC 1_10_3_2) 

1_10_3_2 3036 Salmonella paratyphi LACCASE i PRECURSOR (EC 1_10_3_2) 

1_10_3_2 3038 Salmonella paratyphi LACCASE 1 PRECURSOR (EC 1_10_3_2) 

1_10_3_2 3039 Salmonella paratyphi LACCASE 1 PRECURSOR (EC 1_10_3_2) 

1_10_3_2 3748 Salmonella enteritidis LACCASE 1 PRECURSOR (EC 1_10_3_2) 

1_10_3_2 3655 Salmonella dublin LACCASE 1 PRECURSOR (EC 1_10_3_2) 

1_10_3_2 422 Pasteurella multocida EC-yacK LACCASE 1 PRECURSOR (EC 1_10_3_2) 

1_10_3_2 179 Neurospora crassa AAA33590_1 LACCASE PRECURSOR (EC 1_10_3_2) 

1_10_3_2 180 Neurospora crassa AAA33591_1 LACCASE PRECURSOR (EC 1_10_3_2) 

1_10_3_2 181 Neurospora crassa AAA33592_1 LACCASE PRECURSOR (EC 1_10_3_2) 

t_10_3_2 3025 Mycobacterium tuberculosis Rv0846c LACCASE 1 PRECURSOR (EC 1_10_3_2) 

1_10_3_2 941 Mycobacterium bovis EC-yacK LACCASE 1 PRECURSOR (EC 1_10_3_2) 

1_10_3_2 4130 Klebsiella pneumoniae LACCASE 1 PRECURSOR (EC 1_10_3_2) 

1_10_3_2 4131 Klebsiella pneumoniae LACCASE 1 PRECURSOR (EC 1_10_3_2) 

1_10_3_2 4132 Klebsiella pneumoniae LACCASE 1 PRECURSOR (EC 1_10_3_2) 

1_10_3_2 4133 Klebsiella pneumoniae LACCASE 1 PRECURSOR (EC 1_10_3_2) 

1_10_3_2 123 Escherichia coli yacK LACCASE 1 PRECURSOR (EC 1_10_3_2) 

1_10_3_2 1893 Corynebacterium diphtheriae LACCASE 1 PRECURSOR (EC 1_10_3_2) 
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1_10_3_2 1983 Campylobacter jejuni Cjl5 16 LACCASE 1 PRECURSOR (EC t_10_3_2) 

1_10_99_1 264 Rickettsia prowazekii RP270 CYTOCHROME B6-F COMPLEX IRON-SULFUR SUBUNIT (EC 
1_10_99_1) 

1 J 1 1 I 1506 Streptococcus pyogenes NADH PEROXIDASE (EC 1_1 1 1 1 > 

1_1 1 1 1 2817 Enterococcus faecium (DOE) NADH PEROXIDASE (EC 1_1 1_1_1) 

1 J 1_1_1 1676 Enterococcus faecalis NADH PEROXIDASE (EC 1_1 l_l_l) 

1_1 1 1 10 5676 Salmonella typhimunum NON-HEME CHLOROPEROXIDASE (EC 1_1 1_1 JO) 

1 J 1_1_10 1987 Salmonella ententidis NON-HEME CHLOROPEROXIDASE (EC 1_1 l_l_10) 

1_1 1_1_10 4704 Salmonella dubhn NON-HEME CHLOROPEROXIDASE (EC 1_1 l_l_ 10) 

1_1 1JJ0 6032 Pseudomonas aeruginosa cpo NON-HEME CHLOROPEROXIDASE (EC 1_1 1_1J0) 

1J 1 J_10 3762 Mycobacterium tuberculosis hpx NON-HEME CHLOROPEROXIDASE (EC I_l l_l_10) 

1_1 1110 4722 Mycobacterium tuberculosis Rv3312c NON-HEME CHLOROPEROXIDASE (EC 1_1 1JJ0) 

1J 1_1_10 1949 Mycobacterium bovis NON-HEME CHLOROPEROXIDASE (EC 1_1 1_1_10) 

1_1 1 J JO 3985 Mycobacterium bovis NON-HEME CHLOROPEROXIDASE (EC 1_1 1_1_10) 

l_l 1 J JO 3986 Mycobacterium bovis NON-HEME CHLOROPEROXIDASE (EC 1_1 1 J JO) 

l_l 1_1_10 5990 Klebsiella pneumoniae NON-HEME CHLOROPEROXIDASE (EC 1_1 l_l_10) 

l_ll_l_10 1545 Clostridium difficile BS-yisY NON-HEME CHLOROPEROXIDASE (EC 1_11_1_10) 

II l_l_10 1045 Clostridium acetobutylicum 1 9696077_C3_52 NON-HEME CHLOROPEROXIDASE (EC 
1_11_1_10) 

LI LI JO 1090 Bacillus subtilis yisY NON-HEME CHLOROPEROXIDASE (EC I J 1 J JO) 

1 Jl _1_5 5289 Yersinia pseudotuberculosis EC-yhjA CYTOCHROME C551 PEROXIDASE PRECURSOR (EC 

l JLL5) 

II I J_5 2698 Yersinia pestis EC-yhjA CYTOCHROME C551 PEROXIDASE PRECURSOR (EC 1 J1J_5) 
11 1 J_5 3973 Vibrio cholerae El Tor N16961 ORF00136 CYTOCHROME C551 PEROXIDASE PRECURSOR 
(EC 1J1_1_5) 

1 J 1 J_5 5858 Salmonella typhimurium yhjA CYTOCHROME C551 PEROXIDASE PRECURSOR (EC 
1JLL5) 

1 J LL5 911 Salmonella typhi CYTOCHROME C551 PEROXIDASE PRECURSOR (EC 1 J 1 J_5) 

1 J 1 1 5 2571 Salmonella paratyphi CYTOCHROME C551 PEROXIDASE PRECURSOR (EC 1 J 1 J_5) 

1J.1J._5 1073 Salmonella enteritidis CYTOCHROME C551 PEROXIDASE PRECURSOR (EC 1J.1J._5) 

1JLL5 6529 Saccharomyces cerevisiae CCP1 CYTOCHROME C PEROXIDASE PRECURSOR (EC 1_H_1_5) 

1J 115 1 122 Pseudomonas aeruginosa ccpR CYTOCHROME C551 PEROXIDASE PRECURSOR (EC 

IJLL5) 

1 J 1 1 5 37 Pasteurella multocida EC-yhjA CYTOCHROME C551 PEROXIDASE PRECURSOR (EC 1 J 1_1_5) 
1 1 1 1 5 888 Neisseria gonorrhoeae PROBABLE CYTOCHROME C PEROXIDASE (EC 1 J 1 _1_5) 
1 1 1 1 5 842 Helicobacter pylon HP1461 CYTOCHROME C551 PEROXIDASE PRECURSOR (EC 1 J 1_1_5) 
11 115 1341 Helicobacter pylon J99tr|Q9ZJF8 CYTOCHROME C551 PEROXIDASE PRECURSOR (EC 

1JLL5) 

1 J LL5 6054 Escherichia coli yhjA CYTOCHROME C551 PEROXIDASE PRECURSOR (EC 1 J 1 _1_5) 
L' LL5 2341 Campylobacter jejuni Cj0358 CYTOCHROME C551 PEROXIDASE PRECURSOR (EC 

1JLL5) 

111 J_5 2725 Campylobacter jejuni Cj0020c CYTOCHROME C551 PEROXIDASE PRECURSOR (EC 
IJLL5) 

1_12_1_2 12 Clostridium difficile NAD-REDUCING HYDROGENASE HOXS ALPHA SUBUNIT (EC 
1J2J_2) 

1_12_99_1 1065 Clostridium difficile COENZYME F420 HYDROGENASE BETA SUBUNIT (EC 1 _12_99_1) 
1_12_99_3 65 Helicobacter pylori HP0631 QUINONE-REACTIVE NI/FE- HYDROGENASE SMALL CHAIN 
PRECURSOR (EC 1_12_99_3) 

1 _12_99_3 575 Helicobacter pylori J99tr|Q9ZLK5 QUINONE-REACTIVE NI/FE-HYDROGENASE SMALL 
CHAIN PRECURSOR (EC 1_12_99_3) 

1_12_99_3 1345 Clostridium acetobutylicum 3340155 1_F3_23 QUINONE-REACTIVE NI/FE-HYDROGENASE 
SMALL CHAIN (EC 1 _12_99_3) 

1 _12_99_3 647 Campylobacter jejuni hydA2 QUINONE-REACTIVE NI/FE-HYDROGENASE SMALL CHAIN 
PRECURSOR (EC 1 _12_99_3) 

1_12_99_3 2923 Campylobacter jejuni hydA QUINONE-REACTIVE NI/FE-HYDROGENASE SMALL CHAIN 
PRECURSOR (EC 1 _12_99_3) 

1_13_1 1_1 257 Pseudomonas aeruginosa catA CATECHOL 1,2-DIOXYGENASE (EC 1_13_1 1_1) 
L13_ll_2 5927 Pseudomonas aeruginosa PA3503 METAPYROCATECHASE (EC 1 _13_11_2) 
L13_l 1_2 685 Klebsiella pneumoniae METAPYROCATECHASE (EC 1_13_1 1_2) 

L13_l 1J 387 Rickettsia prowazekii RP396 PROTOCATECHUATE 3, 4- DI OXYGENASE BETA CHAIN (EC 
1_13_U_3) 
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t_l 3_1 1_3 6877 Pseudomonas aeruginosa pcaH PROTOCATECHUATE 3,4-DIOXYGENASE BETA CHAIN (EC 
1_13_11_3) 

11 3_1 1_3 6878 Pseudomonas aeruginosa pcaG PROTOCATECHUATE 3,4-DIOXYGENASE ALPHA CHAIN 
(EC l_13_ll_3) 

l_13_l 1_3 6919 Klebsiella pneumoniae PROTOCATECHUATE 3,4-DIOXYGENASE BETA CHAIN (EC 
1 _ 1 3_ 1 1 _3 ) 

1 _ 1 3_ 1 1_3 6920 Klebsiella pneumoniae PROTOCATECHUATE 3,4-DIOXYGENASE ALPHA CHAIN (EC 
1_13_11_3) 

1 _ 1 3_ 1 1_4 3418 Salmonella typhimurium GENT1SATE 1,2-DIOXYGENASE (EC 1_13_1 1_4) 

1_13_1 1_4 436 Salmonella typhi GENTISATE 1,2-DIOXYGENASE (EC 1_13_1 1_4) 

1_13_1 1_4 1960 Salmonella paratyphi GENTISATE 1,2-Df OXYGENASE (EC 1_13_1 1_4) 

11 3_1 1_4 3462 Salmonella ententidis GENTISATE 1,2-DIOXYGENASE (EC 1_13_1 1_4) 

1 _ 1 3_ 1 1_4 916 Pseudomonas aeruginosa gtdA GENTISATE 1,2-DIOXYGENASE (EC 1_13_1 1_4) 

1 1 3_1 1_8 1438 Klebsiella pneumoniae PROTOCATECHUATE 4,5-DIOXYGENASE BETA CHAIN (EC 

1_I3_11_8) 

11 3_1 l_8 1439 Klebsiella pneumoniae PROTOCATECHUATE 4,5-DIOXYGENASE BETA CHAIN (EC 

1_13_11_8) 

1_14_12_1 2526 Pseudomonas aeruginosa antA ANTHRANILATE DIOXYGENASE LARGE SUBUNIT (EC 
1_14_12_1) 

1_14_12_1 6488 Pseudomonas aeruginosa antB ANTHRANILATE DIOXYGENASE SMALL SUBUNIT (EC 
l_14_12_l) 

1_14_12_3 3775 Mycobacterium tuberculosis Rv3161c BENZENE 1,2-DIOXYGENASE ALPHA SUBUNIT (EC 
1_14_12_3) 

1_14_12_3 1958 Mycobacterium bovis BENZENE 1,2-DIOXYGENASE ALPHA SUBUNIT (EC 1_14_12_3) 

1_14_13_1 3165 Staphylococcus aureus SALICYLATE HYDROXYLASE (EC 1_14_13_1) 

1_14_13_1 1957 Salmonella paratyphi SALICYLATE HYDROXYLASE (EC 1_14_13_1) 

1_14_13_1 2306 Pseudomonas aeruginosa PA4217 SALICYLATE HYDROXYLASE (EC l_14_13_l) 

1_14_13_1 7547 Pseudomonas aeruginosa PA2587 SALICYLATE HYDROXYLASE (EC 1_14_13_1) 

1_14_13_1 4797 Mycobacterium tuberculosis Rv0575c SALICYLATE HYDROXYLASE (EC l_14_13_l) 

1_14_13_1 5663 Mycobacterium tuberculosis Rvl260 SALICYLATE HYDROXYLASE (EC l_14_13_l) 

1_14_13_1 3080 Mycobacterium bovis SALICYLATE HYDROXYLASE (EC 1_14_13_1) 

1_14_13_1 3081 Mycobacterium bovis SALICYLATE HYDROXYLASE (EC 1_14_13_1) 

1_14_13_1 3614 Mycobacterium bovis SALICYLATE HYDROXYLASE (EC 1_14_13_1) 

l_14_13_l 3886 Klebsiella pneumoniae SALICYLATE HYDROXYLASE (EC 1_14_13_1) 

1_14_13_1 3887 Klebsiella pneumoniae SALICYLATE HYDROXYLASE (EC 1_14_13_1) 

1_14_13_1 4410 Bordetella pertussis SALICYLATE HYDROXYLASE (EC 1_14_13_1) 

l_14_13_l 441 1 Bordetella pertussis SALICYLATE HYDROXYLASE (EC 1_14_13_1) 

l_14_13_l 7955 Bordetella bronchiseptica SALICYLATE HYDROXYLASE (EC 1_14_13_1) 

l_14-_13_l 8124 Bordetella bronchiseptica SALICYLATE HYDROXYLASE (EC 1_14_13_1) 

1_14_13_1 723 Bacillus subtilis yetM SALICYLATE HYDROXYLASE (EC 1_14_13_1) 

1_14_13_2 1552 Pseudomonas aeruginosa pobA P-HYDROXYBENZOATE HYDROXYLASE (EC 1_14_13_2) 
1_14_13_2 4875 Klebsiella pneumoniae P-HYDROXYBENZOATE HYDROXYLASE (EC 1_14_13_2) 
1_14_13_2 4876 Klebsiella pneumoniae P-HYDROXYBENZOATE HYDROXYLASE (EC 1_14_13_2) 
1_14_13_3 4819 Yersinia pseudotuberculosis 4-HYDROXYPHENYLACETATE 3-MONOOXYGENASE (EC 
1_14_13_3) 

1_14_13_3 5410 Yersinia pseudotuberculosis 4-HYDROXYPHENYLACETATE 3-MONOOXYGENASE (EC 
l_14_13_3) 

l_14_13_3 1254 Yersinia pestis 4-HYDROXYPHENYLACETATE 3-MONOOXYGENASE (EC 1_14_13_3) 
1_14_13_3 1255 Yersinia pestis 4-HYDROXYPHENYLACETATE 3-MONOOXYGENASE (EC 1_14_13_3) 
1_14_13_3 4940 Salmonella typhimurium 4-HYDROXYPHENYLACETATE 3-MONOOXYGENASE (EC 

1_14_13_3) 

1_14_13_3 2180 Salmonella typhi 4-HYDROXYPHENYLACETATE 3-MONOOXYGENASE (EC 1_14_13_3) 
1_14_13_3 5849 Salmonella paratyphi 4-HYDROXYPHENYLACETATE 3-MONOOXYGENASE (EC 

1_14_13_3) 

1_14_13_3 5850 Salmonella paratyphi 4-HYDROXYPHENYLACETATE 3-MONOOXYGENASE (EC 
1_14_13_3) 

1_14_13_3 4223 Salmonella enteritidis 4-HYDROXYPHENYLACETATE 3-MONOOXYGENASE (EC 
1_14_13_3) 

1_14_13_3 3550 Salmonella dublin 4-HYDROXYPHENYLACETATE 3-MONOOXYGENASE (EC 1_14_13_3) 
1_14_13_3 799 Pseudomonas aeruginosa hpaA 4-HYDROXYPHENYLACETATE 3-MONOOXYGENASE (EC 
1_14_13_3) 
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l_14_13_3 922 Pasteurella multocida 4-HYDROXYPHENYLACETATE 3-MONOOXYGENASE (EC 
l_L4_13_3) 

1_14_13_3 954 Neisseria gonorrhoeae 4-HYDROXYPHENYLACETATE 3-MONOOXYGENASE (EC 
1_14_13_3) 

1_14_13_3 4764 Mycobacterium tuberculosis Rv3007c 4-HYDROXYPHENYLACETATE 3- 
MONOOXYGENASE (EC l_14_13_3) 

1_14_13_3 2352 Klebsiella pneumoniae 4-hydroxyphenylacetate 3-monooxygenase (EC 1_14_13_3) 

1 J4_13_3 4948 Klebsiella pneumoniae 4-HYDROXYPHENYLACETATE 3-MONOOXYGENASE (EC 

1_14_13_3) 

1J4_13_3 4949 Klebsiella pneumoniae 4-HYDROXYPHENYLACETATE 3-MONOOXYGENASE (EC 
1_14_13_3> 

1_14_13_3 374 Haemophilus ducreyi 4-HYDROXYPHENYLACETATE 3-MONOOXYGENASE (EC 
l_14_13_3) 

1_14_13_3 4727 Escherichia coll bl007 4-HYDROXYPHENYLACETATE 3-MONOOXYGENASE (EC 
1_14_13_3) 

1_14_13_3 1860 Bacillus subtilis yoal 4-HYDROXYPHENYLACETATE 3-MONOOXYGENASE (EC 

L !4 _!3_3) 

1_14_13_7 3305 Clostridium difficile PHENOL HYDROXYLASE P5 PROTEIN (EC 1_I4_13_7) 
1_14_13_7 3759 Bordetella pertussis PHENOL HYDROXYLASE P5 PROTEIN (EC 1_14_13_7) 
1_14_13_7 8286 Bordetella bronchiseptica PHENOL HYDROXYLASE P5 PROTEIN (EC 1_14_13_7) 
1_14_14_3 7523 Yersinia pseudotuberculosis EC-yhbW ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 
1_14_14_3) 

1_14_14_3 754 Yersinia pestis EC-yhbW ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 1_14_14_3) 
1_14_14_3 4913 Yersinia pestis ALKANAL MONOOXYGENASE BETA CHAIN (EC 1_14_14_3) 
1_14_14_3 1282 Streptococcus pyogenes ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 1_14_14_3) 
1_14_14_3 238 Streptococcus pneumoniae ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 1_14_14_3) 
1_14_14_3 1005 Staphylococcus aureus ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 1_14_14_3) 
1_14-_14_3 1761 Staphylococcus aureus ALKANAL MONOOXYGENASE ALPHA CHAIN (EC l_14_14_3) 
1_14_14_3 2335 Staphylococcus aureus BS-yddN ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 
1_14_14_3) 

1_14_14_3 3252 Salmonella typhimurium yhbW ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 
l_14_14_3) 

1_14_14_3 6246 Salmonella typhimurium ALKANAL MONOOXYGENASE BETA CHAIN (EC 1_14_14_3) 
l_14_14_3 3141 Salmonella typhi ALKANAL MONOOXYGENASE BETA CHAIN (EC 1_14_14_3) 
1_14_14_3 4093 Salmonella typhi ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 1_14_14_3) 
1_14_14_3 51 Salmonella paratyphi ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 1_14_14_3) 
1_14_14_3 52 Salmonella paratyphi ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 1_14_14_3) 
1_14_14_3 348 Salmonella paratyphi ALKANAL MONOOXYGENASE BETA CHAIN (EC 1_14_14_3) 
1_14_14_3 3770 Salmonella paratyphi ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 1_14_14_3) 
1 14_14-_3 1304 Salmonella enteritidis ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 1_14_14_3) 
1_14_14_3 2903 Salmonella enteritidis ALKANAL MONOOXYGENASE BETA CHAIN (EC 1_14_14_3) 
1_14_14^3 1 120 Salmonella dublin ALKANAL MONOOXYGENASE BETA CHAIN (EC 1_14_14_3) 
1_14_14_3 1573 Salmonella dublin ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 1_14_14_3) 
1_14_14_3 2229 Pseudomonas aeruginosa PA2483 ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 
1_1 4 _1 4 _3) 

1_I4_14_3 7385 Pseudomonas aeruginosa PA5306 ALKANAL MONOOXYGENASE BETA CHAIN (EC 
1_1 4 _1 4 _3) 

1_14_14_3 7839 Pseudomonas aeruginosa PA1 186 ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 
1_14_14_3) 

1_14_14_3 1366 Mycobacterium tuberculosis Rvl936 ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 
1_14_14_3) 

1_14_14_3 2968 Mycobacterium tuberculosis Rv3618 ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 
1_14_14_3) 

1_14_14_3 4511 Mycobacterium tuberculosis Rv3520c ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 
1_14_14_3> 

1_14_14_3 2832 Mycobacterium leprae ALKANAL MONOOXYGENASE ALPHA CHAIN (EC l_14_14_3) 
1_14_14_3 1268 Mycobacterium bovis ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 1_14_14_3) 
1_14_14_3 1770 Mycobacterium bovis ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 1_14_14_3) 
1_14_14_3 1 146 Klebsiella pneumoniae ALKANAL MONOOXYGENASE BETA CHAIN (EC 1_14_14_3) 
1_14_14_3 3937 Klebsiella pneumoniae ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 1_14_14_3) 
1_14_14_3 4344 Klebsiella pneumoniae ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 1_14_14_3) 
1_14_14_3 4345 Klebsiella pneumoniae ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 1_14_14_3) 
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1_14_14_3 4347 Klebsiella pneumoniae ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 1_14_I4_3) 
1J4_14_3 1342 Escherichia coh bl382 ALKANAL MONOOXYGENASE BETA CHAIN (EC 1_14_14_3) 
1_14_14_3 3084 Escherichia coli yhbW ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 1 J4_14_3) 
1_14_14_3 697 Enterococcus faecium (DOE) ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 1_14_14_3) 
11414J 738 Enterococcus faecalis ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 1_14_14_3) 
1_14_14_3 4 Corynebactenum diphtheriae ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 1_14_14_3) 
1_14_14_3 1373 Corynebactenum dtphthenae ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 
1 J4_14_3) 

1_14_14_3 6345 Bordetella bronchiseptica EC-yhbW ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 
L14_14_3) 

1_14_14_3 7800 Bordetella bronchiseptica ALKANAL MONOOXYGENASE ALPHA CHAIN (EC l_14_14_3) 
1 J4J4_3 289 Bacillus subtihs yceB ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 1_14_14_3) 
1_14_14_3 504 Bacillus subtihs yddN ALKANAL MONOOXYGENASE ALPHA CHAIN (EC I_14_14_3) 
1_14_14_3 2927 Bacillus subtilis ytmO ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 1_14_14_3) 
1_14_14_3 3393 Bacillus subtihs yvbT ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 1J4J4_3) 
1_14_14_3 3803 Bacillus subtihs ywcH ALKANAL MONOOXYGENASE ALPHA CHAIN (EC 1_14_14_3) 
1_14_99_6 2999 Mycobacterium tuberculosis desAl ACYL-[ACYL-CARRIER PROTEIN] DESATURASE 
PRECURSOR (EC 1_14_99_6) 

1_14_99_6 4259 Mycobacterium tuberculosis desA2 ACYL-[ACYL-CARRIER PROTEIN] DESATURASE 
PRECURSOR (EC 1_14_99_6) 

1_14_99_6 1516 Mycobacterium lepraetr|Q50050 ACYL-[ACYL-CARR1ER PROTEIN] DESATURASE 
PRECURSOR (EC 1_14_99_6) 

1_14_99_6 2009 Mycobacterium lepraetr|Q9X793 ACYL-[ACYL-CARRIER PROTEIN] DESATURASE 
PRECURSOR (EC 1_14_99_6) 

l_14_99_6 1889 Mycobacterium bovis ACYL-[ACYL-CARRIER PROTEIN] DESATURASE PRECURSOR (EC 

1_14_99_6) 

1_14_99_6 2441 Mycobacterium bovis ACYL-[ACYL-CARRIER PROTEIN] DESATURASE PRECURSOR (EC 
1_14_99_6) 

1_16_1_1 480 Streptococcus pneumoniae EC-ykgC MERCURIC REDUCTASE (EC 1_16_1_1) 
1_16_1_1 1949 Salmonella typhimurium ykgC MERCURIC REDUCTASE (EC 1_16_1_1) 
1_16_1_1 2126 Salmonella typhi MERCURIC REDUCTASE (EC 1_16_1_1) 
1_16_1_1 3617 Salmonella typhi MERCURIC REDUCTASE (EC 1_16_1_1) 
1_16_1_1 4008 Salmonella typhi MERCURIC REDUCTASE (EC 1_16_1_1) 

1894 Salmonella paratyphi MERCURIC REDUCTASE (EC 1_16_1_1) 
1_16_1_1 3425 Salmonella enteritidis MERCURIC REDUCTASE (EC 1_16_1_1) 
1_16_1_1 4549 Salmonella dublin MERCURIC REDUCTASE (EC 1_16_1_1) 
1_16_1_1 5581 Mycobacterium tuberculosis lpdB MERCURIC REDUCTASE (EC 1_16_1_1) 
11 6_1_1 3743 Mycobacterium bovis MERCURIC REDUCTASE (EC 1_16_I_1) 
1_16_1_1 8520 Klebsiella pneumoniae MERCURIC REDUCTASE (EC 1_16_1_L) 
1_16_1_1 4421 Escherichia coli ykgC MERCURIC REDUCTASE (EC 1_16_1_1) 
1_16_1_1 3836 Enterococcus faecium (DOE) EC-ykgC MERCURIC REDUCTASE (EC 1_16_1_1) 
1_2_1_10 5050 Yersinia pestis EC-yiaY ALCOHOL DEHYDROGENASE (EC 1_1_1_1) / ACETALDEHYDE 
DEHYDROGENASE (ACETYLATING) (EC 1_2_1_10) / PYRUVATE-FORMATE-LYASE DEACTIVASE 
1_2_1_10 5828 Vibrio cholerae El Tor N16961 ORF02567 ALCOHOL DEHYDROGENASE (EC 1_1_1_1) / 
ACETALDEHYDE DEHYDROGENASE (ACETYLATING) (EC 1_2_1_10) / PYRUVATE-FORMATE-LYASE 
DEACTIVASE 

1_2_1_10 1475 Streptococcus pyogenes EC-yiaY ALCOHOL DEHYDROGENASE (EC l_l_l_l)/ 
ACETALDEHYDE DEHYDROGENASE (ACETYLATING) (EC 1_2_1_10) / PYRUVATE-FORMATE-LYASE 
DEACTIVASE 

1_2_1_10 1237 Streptococcus pneumoniae EC-yiaY ALCOHOL DEHYDROGENASE (EC 1_1_1_1) / 
ACETALDEHYDE DEHYDROGENASE (ACETYLATING) (EC 1_2_I_10) / PYRUVATE-FORMATE-LYASE 
DEACTIVASE 

1_2_1_10 161 Streptococcus mutans ALCOHOL DEHYDROGENASE (EC 1_1_1_1) / ACETALDEHYDE 
DEHYDROGENASE (ACETYLATING) (EC 1_2_I_10) / PYRUVATE-FORMATE-LYASE DEACTIVASE 
1_2_1_10 764 Streptococcus equi EC-yiaY ALCOHOL DEHYDROGENASE (EC 1_1_1_1) / ACETALDEHYDE 
DEHYDROGENASE (ACETYLATING) (EC 1_2_1_10) / PYRUVATE-FORMATE-LYASE DEACTIVASE 
I_2_I_10 1750 Staphylococcus aureus EC-yiaY ALCOHOL DEHYDROGENASE (EC 1_1_1_1) / 
ACETALDEHYDE DEHYDROGENASE (ACETYLATING) (EC 1_2_1_10) / PYRUVATE-FORMATE-LYASE 
DEACTIVASE 

1_2_I_10 1858 Salmonella typhimunum ana ALCOHOL DEHYDROGENASE (EC l_l_l_l) / 
ACETALDEHYDE DEHYDROGENASE (ACETYLATING) (EC 1_2_1_10) / PYRUVATE-FORMATE-LYASE 
DEACTIVASE 
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1_2J_10 301 Salmonella typhi ALCOHOL DEHYDROGENASE (EC l_l_l_l) / ACETALDEHYDE 
DEHYDROGENASE (ACETYLATING) (EC 1_2_1_10) / PYRUVATE-FORMATE-LYASE DEACTIVASE 
1_2_1_10 659 Salmonella paratyphi ALDEHYDE-ALCOHOL DEHYDROGENASE [INCLUDES. ALCOHOL 

DEHYDROGENASE (EC I 1 1 1> (ADH) ; ACETALDEHYDE DEHYDROGENASE [ACETYLATING] (EC 

1_2_1_10) (ACDH) ; PYRUVATE-FORMATE-LYASE DEACTIVASE (PFL DEACTIVASE) ] 
1_2_1_10 660 Salmonella paratyphi ALCOHOL DEHYDROGENASE (EC l_l_l_l) / ACETALDEHYDE 
DEHYDROGENASE (ACETYLATING) (EC 1_2_1_10) / PYRUVATE-FORMATE-LYASE DEACTIVASE 
1_2_1_10 3754 Salmonella enteritidis ALCOHOL DEHYDROGENASE (EC l_l_l_l) / ACETALDEHYDE 
DEHYDROGENASE (ACETYLATING) (EC l_2_l_10) / PYRUVATE-FORMATE-LYASE DEACTIVASE 
1_2_1_10 1361 Salmonella dublin ALDEHYDE-ALCOHOL DEHYDROGENASE [INCLUDES: ALCOHOL 
DEHYDROGENASE (EC IJJJ) (ADH) ; ACETALDEHYDE DEHYDROGENASE [ACETYLATING] (EC 
1_2_1_10) (ACDH) ; PYRUVATE-FORMATE-LYASE DEACTIVASE (PFL DEACTIVASE) ] 
1_2_1_10 2008 Pasteurella multocida adh2 ALCOHOL DEHYDROGENASE 2 (EC / 
ALCETALDEHYDE DEHYDROGENASE (EC 1_2_1_10) 

1_2_1_10 1016 Mycobacterium tuberculosis Rv3535c ACETALDEHYDE DEHYDROGENASE (EC 1_2_1_10) 

1_2_1_10 554 Mycobacterium bovis ACETALDEHYDE DEHYDROGENASE (EC 1_2_1_10) 

1_2_1_10 687 Klebsiella pneumoniae ALCOHOL DEHYDROGENASE (EC l_l_l_l) / ACETALDEHYDE 

DEHYDROGENASE (ACETYLATING) (EC 1_2_1_10) / PYRUVATE-FORMATE-LYASE DEACTIVASE 

1_2_1_10 1719 Klebsiella pneumoniae ALCOHOL DEHYDROGENASE (EC / ACETALDEHYDE 

DEHYDROGENASE (ACETYLATING) (EC 1_2_1_10) / PYRUVATE-FORMATE-LYASE DEACTIVASE 

1_2_1_10 1967 Klebsiella pneumoniae ACETALDEHYDE DEHYDROGENASE (EC 1_2_1_10) 

1_2_1_10 1968 Klebsiella pneumoniae ACETALDEHYDE DEHYDROGENASE (EC 1_2_1_10) 

1_2_1_10 335 Escherichia coli mhpE ACETALDEHYDE DEHYDROGENASE (EC 1_2_1_10) 

1_2_1_10 4830 Escherichia coli adhE ALCOHOL DEHYDROGENASE (EC 1_1_1_1> / ACETALDEHYDE 

DEHYDROGENASE (ACETYLATING) (EC 1_2_1_10) / PYRUVATE-FORMATE-LYASE DEACTIVASE 

1_2_1_10 3540 Enterococcus faecium (DOE) ALCOHOL DEHYDROGENASE (EC 1_1_1_1) / 

ACETALDEHYDE DEHYDROGENASE (ACETYLATING) (EC 1_2_1_10) / PYRUVATE-FORMATE-LYASE 

DEACTIVASE 

1_2_1_10 1414 Enterococcus faecalis ALCOHOL DEHYDROGENASE 2 (EC 1_1_1_1) / ALCETALDEHYDE 
DEHYDROGENASE (EC 1_2_1_10) 

l_2_l_10 2929 Enterococcus faecalis ALCOHOL DEHYDROGENASE (EC 1_1_1_1) / ACETALDEHYDE 
DEHYDROGENASE (ACETYLATING) (EC 1_2_1_10) / PYRUVATE-FORMATE-LYASE DEACTIVASE 
1_2_1_10 2959 Enterococcus faecalis ALCOHOL DEHYDROGENASE 2 (EC 1_1_1_1) / ALCETALDEHYDE 
DEHYDROGENASE (EC 1_2_1_10) 

l_2_l_10 103 Clostridium difficile ALCOHOL DEHYDROGENASE (EC 1_1_1_1) / ACETALDEHYDE 
DEHYDROGENASE (ACETYLATING) (EC 1_2_1_10) / PYRUVATE-FORMATE-LYASE DEACTIVASE 
1_2_1_10 669 Clostridium difficile ALCOHOL DEHYDROGENASE (EC 1_1_1_1) / ACETALDEHYDE 
DEHYDROGENASE (ACETYLATING) (EC 1_2_1_10) / PYRUVATE-FORMATE-LYASE DEACTIVASE 
1_2_1_10 2075 Clostridium difficile EC-yiaY ALCOHOL DEHYDROGENASE (EC / 
ACETALDEHYDE DEHYDROGENASE (ACETYLATING) (EC 1_2_1_10) / PYRUVATE-FORMATE-LYASE 
DEACTIVASE 

1_2_1_10 2086 Clostndium difficile ALCOHOL DEHYDROGENASE 2 (EC l_l_l_l) / ALCETALDEHYDE 
DEHYDROGENASE (EC 1_2_1_10) 

1_2_1_10 409 Clostridium acetobutylicum 13726577_C1_68 ALCOHOL DEHYDROGENASE (EC 1_1_1_1) / 
ACETALDEHYDE DEHYDROGENASE (ACETYLATING) (EC 1_2_1_10) / PYRUVATE-FORMATE-LYASE 
DEACTIVASE 

1_2_1_10 671 Clostndium acetobutylicum 24098812_Fl_7 ALCOHOL DEHYDROGENASE (EC / 
ACETALDEHYDE DEHYDROGENASE (ACETYLATING) (EC 1_2_1_10) / PYRUVATE-FORMATE-LYASE 
DEACTIVASE 

1_2_1_10 3099 Bacillus subtilis gbsB ACETALDEHYDE DEHYDROGENASE (ACETYLATING) (EC 
1_2_1_10) 

1_2_1_11 4156 Yersinia pseudotuberculosis ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 
1_2_1_11) 

12 1 1 1 6981 Yersinia pseudotuberculosis ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 
1_2_1_H) 

1_2_1_1 1 724 Yersinia pestis ASPARTA'TE-SEMIALDEHYDE DEHYDROGENASE (EC 1_2_1_1 1) 
1_2_1_1 1 1584 Yersinia pestis ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC l_2_l_l 1) 
1_2_1_1 1 734 Vibrio cholerae El TorN16961 ORF02795 ASPARTATE-SEMIALDEHYDE DEHYDROGENASE 
(EC 1_2_1_11) 

1_2_1_1 1 735 Vibrio cholerae El Tor N16961 ORF03067 ASPARTATE-SEMIALDEHYDE DEHYDROGENASE 
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1_2_1_1 1 742 Vibrio cholerae ElTorN16961 ORF00373 ASPARTATE-SEMIALDEHYDE DEHYDROGENASE 
(EC l_2_l_ll) 

1_2_1_1 1 743 Vibrio cholerae ElTorN16961 ORF01229 ASPARTATE-SEMIALDEHYDE DEHYDROGENASE 
(EC 1_2_1_1 1) 

1_2_1_1 1 744 Vibrio choierae El Tor N 16961 ORF01217 ASPARTATE-SEMIALDEHYDE DEHYDROGENASE 
(EC 1J2_1_11) 

1_2_1_1 1 5831 Vibrio cholerae El Tor N 16961 ORF02571 ASPARTATE-SEMIALDEHYDE 
DEHYDROGENASE (EC l_2_l_l 1) 

1_2_1_1 1 5900 Vibrio cholerae El Tor N 16961 ORF02658 ASPARTATE-SEMIALDEHYDE 
DEHYDROGENASE (EC l_2_l_t 1) 

1_2_1_1 1 1355 Streptococcus pneumoniae ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 
1_2_1_H) 

! _ 2 JJ 1 l" 764 Streptococcus mutans ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC l_2_l_l 1) 
1_2_1_11 1397 Staphylococcus aureus ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC l_2_l_tl) 
1_2_1_U 13 Salmonella typhimunum asd ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC l_2_l_l 1) 
l_2_l_l 1 1297 Salmonella typhimunum usg ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 
1_2_1_U) 

1_2_1_1 1 605 Salmonella typhi ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 1_2_1_1 1) 
1_2_1_1 1 1397 Salmonella typhi ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC l_2_l_l 1) 
1_2_1_1 1 2048 Salmonella paratyphi ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 1_2_1_1 1) 
1 _2_ 1 _ 1 1 2050 Salmonella paratyphi ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC l_2_l_l 1) 
1_2_1_11 2051 Salmonella paratyphi ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC l_2_l_U) 
l_2_l_l 1 4111 Salmonella paratyphi ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC l_2_l_ll) 
1 4317 Salmonella enteritidis ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 1_2_1_11) 
1_2_1_H 3969 Salmonella dublin ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 1_2_1_11) 
1_2_1_1 1 392 Saccharomyces cerevisiae HOM2 ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 

i_2_i_n) 

1_2_1_1 1 310 Rickettsia prowazekii RP316 ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 
1_2_1_I 1) 

1_2_1_1 1 291 Pseudomonas aeruginosa asd ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 
l_2_I_l 1) 

1_2_1_1 1 1566 Pseudomonas aeruginosa PA31 16 ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 
I _2_ 1 _ 1 1 ) 

1_2_1_1 1 1 141 Porphyromonas gingivalis ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 1_2_1_1 1) 
l_2_l_l 1 694 Pasteurella multocida asd ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 1_2_1_1 1) 
1_2_1_1 1 1498 Pasteurella multocida usgl ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 
1_2_1_1 1 ) 

1_2_1_1 1 1823 Neisseria gonorrhoeae ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC I_2_l_ll) 
l_2_l_l 1 4369 Mycobacterium tuberculosis asd ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 
1_2_1_1 1) 

1_2_1_1 1 1366 Mycobacterium leprae ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 1_2_1_1 1) 
1_2_1_1 1 1775 Mycobacterium leprae ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC l_2_l_l 1) 
1_2_1_1 1 72 Mycobacterium bovis ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC l_2_l_ll) 
l_2_l_l 1 1958 Klebsiella pneumoniae ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC \_2J_\ 1) 
1_2_1_1 1 1959 Klebsiella pneumoniae ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC \_2_\_l 1) 
1_2_1_1 1 1960 Klebsiella pneumoniae ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 1_2_1_1 1) 
t_2_l_l 1 4661 Klebsiella pneumoniae ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 1_2_1_1 1) 
1_2_1_1 1 8144 Klebsiella pneumoniae ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 1_2_1_11) 
1_2_1_1 1 588 Helicobacter pylori HP 1189 ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 
I_2_l_ll) 

1_2_1_1 1 1104 Helicobacter pylori J99 asd ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 
1_2_1_1 1) 

1_2_1_1 1 1 1538 Haemophilus influenzae HI1433 ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 
1_2_1_11) 

1_2_1_1 1 13276 Haemophilus influenzae HI0646 ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 
1_2_1_H) 

1_2_1_1 1 262 Haemophilus ducreyi ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 1_2_1_U) 
l_2_l_l 1 828 Haemophilus ducreyi ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 1_2_1_11) 
1_2_1_1 1 5413 Escherichia coli usg ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC l_2_l_l 1) 
1_2_1_1 1 6010 Escherichia coli asd ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 1_2_1_U) 
1_2_1_1 1 1807 Enterococcus faecium (DOE) ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 
1_2_1_H) 
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1_2_1_1 1 2023 Enterococcus faecalis ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC l_2_l_l I) 
1_2_1_1 1 271 Corynebactenum diphthenae ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 
l_2_l_l 1) 

1_2_1_1 1 1033 Clostridium difficile ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 1_2_1_1 1) 
l_2_l_ll 855 Clostridium acetobutyhcum 341 10200_F1_1 ASPARTATE-SEMIALDEHYDE 
DEHYDROGENASE (EC 1_2_1_1 1) 

1_2_1_1 1 2425 Clostridium acetobutylicum 24407827_F3_21 ASPARTATE-SEMIALDEHYDE 
DEHYDROGENASE (EC l_2_l_ll) 

1_2J_1 1 345 Chlamydia trachomatis D/UW-3/Cx asd ASPARTATE-SEMIALDEHYDE DEHYDROGENASE 
(EC 1_2_1_11) 

1_2_I_1 1 804 Chlamydia pneumoniae AR39 CP0804 ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 

1_2_1_11) 

1_2_1_1 1 970 Chlamydia pneumoniae CWL029 asd ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 
l_2_l_ll) 

1_2_1_1 1 1755 Campylobacter jejuni asd ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 1_2_1_1 1) 
1_2_1_1 1 520 Bordetella pertussis ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC l_2_l_l 1) 
\_2_\J 1 7339 Bordetella bronchiseptica ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC l_2_l_l 1) 
l_2_l_l 1 1675 Bacillus subtilis asd ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 1_2_1_1 1) 
l_2_l_2 6935 Yersinia pseudotuberculosis EC-fdhF FORMATE DEHYDROGENASE ALPHA CHAIN (EC 
1_2_1_2) 

\_2JJ. 7508 Yersinia pseudotuberculosis FORMATE DEHYDROGENASE-O, MAJOR SUBUNIT (EC 
1_2_1_2) 

1_2_I_2 7509 Yersinia pseudotuberculosis FORMATE DEHYDROGENASE, NITRATE-INDUCIBLE, MAJOR 
SUBUNIT (EC 1_2_1_2) 

1_2_1_2 144 Yersinia pestis EC-fdhF FORMATE DEHYDROGENASE ALPHA CHAIN (EC 1_2_1_2) 
1_2_1_2 608 Yersinia pestis FORMATE DEHYDROGENASE-O, MAJOR SUBUNIT (EC 1_2_1_2) 
1_2_1_2 3417 Yersinia pestis FORMATE DEHYDROGENASE-O, MAJOR SUBUNIT (EC 1_2_1_2) 
1_2_1_2 4465 Yersinia pestis FORMATE DEHYDROGENASE-O, MAJOR SUBUNIT (EC 1_2_1_2) 
1_2_1_2 4466 Yersinia pestis FORMATE DEHYDROGENASE-O, MAJOR SUBUNIT (EC 1_2_1_2) 
1_2_1_2 4594 Yersinia pestis FORMATE DEHYDROGENASE-O, MAJOR SUBUNIT (EC 1_2_1_2) 
1_2_1_2 7683 Vibrio cholerae El TorN16961 FORMATE DEHYDROGENASE ALPHA CHAIN (EC 1_2_1_2) 
1_2_1_2 1515 Staphylococcus aureus EC-fdhF FORMATE DEHYDROGENASE ALPHA CHAIN (EC 1_2_1_2) 
l_2_l_2 1546 Staphylococcus aureus FORMATE DEHYDROGENASE (EC 1_2_1_2) 

1_2_1_2 2476 Salmonella typhimurium FORMATE DEHYDROGENASE-O, MAJOR SUBUNIT (EC l_2_l_2) 
1_2_1_2 3477 Salmonella typhimurium FORMATE DEHYDROGENASE-O, MAJOR SUBUNIT (EC 1_2_1_2) 
1_2_1_2 4494 Salmonella typhimurium FORMATE DEHYDROGENASE LARGE SUBUNIT PRECURSOR (EC 
l_2_l_2) 

12_1_2 4495 Salmonella typhimurium fdhF FORMATE DEHYDROGENASE LARGE SUBUNIT PRECURSOR 
(EC 1_2_1_2) 

1_2_1_2 6807 Salmonella typhimurium fdoG FORMATE DEHYDROGENASE-O, MAJOR SUBUNIT (EC 
1_2_1_2) 

1_2_1_2 1006 Salmonella typhi FORMATE DEHYDROGENASE (EC 1_2_1_2) , FORMATE-HYDROGEN- 
LYASE-LINKED, SELENOCYSTEINE-CONTAINING POLYPEPTIDE 

1_2_1_2 3064 Salmonella typhi FORMATE DEHYDROGENASE (EC 1_2_1_2) , FORMATE-HYDROGEN- 
LYASE-LINKED, SELENOCYSTEINE-CONTAINING POLYPEPTIDE 

1_2_1_2 5456 Salmonella typhi FORMATE DEHYDROGENASE, NITRATE-INDUCIBLE, MAJOR SUBUNIT 
(EC 1_2_1_2) 

1_2_1_2 5457 Salmonella typhi FORMATE DEHYDROGENASE-O, MAJOR SUBUNIT (EC l_2_l_2) 
1_2_1_2 224 Salmonella paratyphi FORMATE DEHYDROGENASE-O, MAJOR SUBUNIT (EC 1_2_1_2) 
1_2_1_2 226 Salmonella paratyphi FORMATE DEHYDROGENASE-O, MAJOR SUBUNIT (EC 1_2_1_2) 
1_2_1_2 2546 Salmonella paratyphi FORMATE DEHYDROGENASE, NITRATE-INDUCIBLE, MAJOR 
SUBUNIT (EC 1_2_1_2) 

1_2_1_2 2658 Salmonella paratyphi FORMATE DEHYDROGENASE (EC 1_2_1_2) , FORMATE-HYDROGEN- 
LYASE-LINKED, SELENOCYSTEINE-CONTAINING POLYPEPTIDE 

1_2_1_2 2659 Salmonella paratyphi FORMATE DEHYDROGENASE (EC 1_2_1_2) , FORMATE-HYDROGEN- 
LYASE-LINKED, SELENOCYSTEINE-CONTAINING POLYPEPTIDE 

1_2_1_2 2660 Salmonella paratyphi FORMATE DEHYDROGENASE ALPHA CHAIN (EC 1_2_1_2) 

1_2_1_2 2661 Salmonella paratyphi FORMATE DEHYDROGENASE (EC 1_2_1_2) , FORMATE-HYDROGEN- 

L Y ASE- LINKED, SELENOCYSTEINE-CONTAINING POLYPEPTIDE 

1_2_1_2 3952 Salmonella paratyphi FORMATE DEHYDROGENASE, NITRATE-INDUCIBLE, MAJOR 
SUBUNIT (EC 1_2_1_2) 
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I _2_ 1 _2 3953 Salmonella paratyphi FORMATE DEHYDROGENASE, NITRATE-INDUCIBLE, MAJOR 
SUBUNIT (EC 1_2_1_2) 

1_2_1_2 3955 Salmonella paratyphi FORMATE DEHYDROGENASE, NITRATE- INDUCIBLE, MAJOR 
SUBUNIT (EC 1_2_1_2) 

1212 5743 Salmonella paratyphi FORMATE DEHYDROGENASE-O, MAJOR SUBUNIT (EC I_2_l_2) 
1_2_1_2 5744 Salmonella paratyphi FORMATE DEHYDROGENASE-O, MAJOR SUBUNIT (EC 1_2_1_2) 
1_2_1_2 5745 Salmonella paratyphi FORMATE DEHYDROGENASE-O, MAJOR SUBUNIT (EC l_2_l_2> 
1_2_1_2 1779 Salmonella enternidis FORMATE DEHYDROGENASE, NITRATE- INDUCIBLE, MAJOR 
SUBUNIT (EC 1_2_1_2) 

1_2_1_2 2754 Salmonella ententidis FORMATE DEHYDROGENASE H (EC 1_2_1_2) 

1_2_1_2 2057 Salmonella dublin FORMATE DEHYDROGENASE H (EC 1_2_I_2) 

1_2_1_2 8300 Saccharomyces cerevisiae YPL275W FORMATE DEHYDROGENASE (EC 1_2_1_2) 

1_2_I_2 7628 Pseudomonas aeruginosa PA5I81 FORMATE DEHYDROGENASE ALPHA CHAIN (EC 1_2_1_2) 

l_2_l_2 1424 Pasteurella multocida fdxG_l FORMATE DEHYDROGENASE-O, MAJOR SUBUNIT (EC 

1_2_1_2) 

l_2_l_2 1425 Pasteurella multocida fdxG_2 FORMATE DEHYDROGENASE, NITRATE-INDUCIBLE, MAJOR 
SUBUNIT (EC 1_2_1_2) 

1_2_1_2 158 Neurospora crassa fdh FORMATE DEHYDROGENASE (EC l_2_l_2) 

1_2_1_2 625 Mycobacterium tuberculosis fdhF FORMATE DEHYDROGENASE ALPHA CHAIN (EC 1_2_1_2) 
1_2_1_2 656 Mycobacterium bovis FORMATE DEHYDROGENASE ALPHA CHAIN (EC 1_2_1_2) 
1_2_1_2 1920 Klebsiella pneumoniae FORMATE DEHYDROGENASE, NITRATE-INDUCIBLE, MAJOR 
SUBUNIT (EC 1_2_1_2) 

1_2_1_2 4394 Klebsiella pneumoniae FORMATE DEHYDROGENASE ALPHA CHAIN (EC 1_2_1_2) 

l_2_l_2 6452 Klebsiella pneumoniae FORMATE DEHYDROGENASE (EC 1_2_1_2) , FORMATE- 

HYDROGEN-LYASE-LINKED, SELENOCYSTEINE-CONTAINING POLYPEPTIDE 

I_2_l_2 6453 Klebsiella pneumoniae FORMATE DEHYDROGENASE (EC 1_2_1_2) , FORMATE- 

HYDROGEN-LYASE-LINKED, SELENOCYSTEINE-CONTAINING POLYPEPTIDE 

1_2_1_2 6957 Klebsiella pneumoniae FORMATE DEHYDROGENASE-O, MAJOR SUBUNIT (EC 1_2_1_2) 

1_2_1_2 6959 Klebsiella pneumoniae FORMATE DEHYDROGENASE-O, MAJOR SUBUNIT (EC 1_2_1_2) 

1_2_1_2 6961 Klebsiella pneumoniae FORMATE DEHYDROGENASE-O, MAJOR SUBUNIT (EC 1_2_1_2) 

1_2_1_2 759 Haemophilus influenzae FORMATE DEHYDROGENASE ALPHA CHAIN (EC 1_2_1_2) 

1_2_1_2 7220 Haemophilus influenzae FORMATE DEHYDROGENASE, NITRATE-INDUCIBLE,' MAJOR 

SUBUNIT (EC 1_2_1_2) 

1_2_1_2 7221 Haemophilus influenzae HI0006 FORMATE DEHYDROGENASE, NITRATE-INDUCIBLE, 
MAJOR SUBUNIT (EC 1_2_1_2) 

1_2_1_2 1434 Escherichia coli fdnG FORMATE DEHYDROGENASE, NITRATE-INDUCIBLE, MAJOR 
SUBUNIT (EC 1_2_1_2) 

1_2_1_2 4951 Escherichia coli M501 FORMATE DEHYDROGENASE ALPHA CHAIN (EC 1_2_1_2) 
1_2_1_2 661 1 Escherichia coli fdoG FORMATE DEHYDROGENASE-O, MAJOR SUBUNIT (EC 1_2_1_2) 
1_2_1_2 6636 Escherichia coli fdhF FORMATE DEHYDROGENASE ALPHA CHAIN (EC 1_2_1_2) 
1_2_1_2 6737 Escherichia coli FORMATE DEHYDROGENASE, NITRATE-INDUCIBLE, MAJOR SUBUNIT 
(EC 1_2_1_2) 

1_2_1_2 2623 Enterococcus faecalis EC-fdhF FORMATE DEHYDROGENASE ALPHA CHAIN (EC \J2J_2) 
1_2_1_2 1379 Clostridium difficile BS-yyaE FORMATE DEHYDROGENASE ALPHA CHAIN (EC 1_2_1_2) 
1_2_1_2 2875 Clostridium difficile BS-yoaE FORMATE DEHYDROGENASE ALPHA CHAIN (EC 1_2_1_2) 
1_2_1_2 3437 Clostridium difficile FORMATE DEHYDROGENASE LARGE SUBUNIT PRECURSOR (EC 
1_2_1_2) 

1_2_1_2 3438 Clostridium difficile EC-fdhF FORMATE DEHYDROGENASE ALPHA CHAIN (EC 1_2_1_2) 
1_2_1_2 1975 Campylobacter jejuni fdhB FORMATE DEHYDROGENASE IRON-SULFUR SUBUNIT (EC 
1212) 

l_2_l_2 2965 Campylobacter jejuni fdhA FORMATE DEHYDROGENASE ALPHA CHAIN (EC 1_2_1_2) 
1_2_1_2 509 Bordetelia pertussis EC-fdhF FORMATE DEHYDROGENASE ALPHA CHAIN (EC 1_2_1_2) 
1_2_1_2 510 Bordetelia pertussis FORMATE DEHYDROGENASE IRON-SULFUR SUBUNIT (EC l_2_l_2) 
1_2_1_2 3657 Bordetelia pertussis FORMATE DEHYDROGENASE (EC 1_2_1_2) 
1_2_1_2 4261 Bordetelia pertussis FORMATE DEHYDROGENASE ALPHA CHAIN (EC 1_2_1_2) 
1_2_1_2 5447 Bordetelia bronchiseptica FORMATE DEHYDROGENASE BETA CHAIN (EC 1_2_1_2) 
1_2_1_2 5732 Bordetelia bronchiseptica NAD-DEPENDENT FORMATE DEHYDROGENASE BETA SUBUNIT 
(EC 1_2_1_2) 

1_2_1_2 5988 Bordetelia bronchiseptica FORMATE DEHYDROGENASE (EC l_2_l_2) 
1_2_1_2 6035 Bordetelia bronchiseptica FORMATE DEHYDROGENASE ALPHA CHAIN (EC 1_2_1_2) 
1_2_1_2 6122 Bordetelia bronchiseptica NAD-DEPENDENT FORMATE DEHYDROGENASE ALPHA 
SUBUNIT (EC 1_2_1_2) 
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1 _2_ 1 2 6889 Bordeteila bronchiseptica EC-fdhF FORMATE DEHYDROGENASE ALPHA CHAIN (EC 
l_2_l_2) 

1_2_1_2 8477 Bordeteila bronchiseptica FORMATE DEHYDROGENASE IRON-SULFUR SUBUN1T (EC 
1_2_1_2) 

1_2_1_2 1217 Bacillus subtil is yjgC FORMATE DEHYDROGENASE ALPHA CHAIN (EC 1_2_1_2) 

1_2_1_2 1856 Bacillus subtilis yoaE FORMATE DEHYDROGENASE ALPHA CHAIN (EC 1_2_1_2) 

l_2_l_2 2715 Bacillus subtilis yrhE FORMATE DEHYDROGENASE ALPHA CHAIN (EC l_2_l_2) 

1_2_1_2 4087 Bacillus subtilis yyaE FORMATE DEHYDROGENASE ALPHA CHAIN (EC l_2_l_2) 

l_2_l_22 5616 Vibrio cholerae El Tor N16961 ORF02302 ALDEHYDE DEHYDROGENASE B (EC 1_2_1_22) 

1_2_1_22 3842 Staphylococcus aureus EC-aldB ALDEHYDE DEHYDROGENASE B (EC 1_2_1_22) 

l_2_l_22 5970 Salmonella typhimurium aldB ALDEHYDE DEHYDROGENASE B (EC 1_2_1_22) 

1_2_1_22 4569 Salmonella typhi ALDEHYDE DEHYDROGENASE B (EC 1_2_1_22) 

l_2_l_22 2115 Salmonella paratyphi ALDEHYDE DEHYDROGENASE B (EC l_2_l_22) 

12 1 22 3152 Salmonella enteritidis ALDEHYDE DEHYDROGENASE B (EC 1_2_1_22) 

l_2_t_22 4528 Salmonella enteritidis ALDEHYDE DEHYDROGENASE B (EC 1_2_1_22) 

1_2_1_22 3174 Salmonella dublin ALDEHYDE DEHYDROGENASE B (EC 1_2_1_22) 

1_2_1_22 5926 Pseudomonas aeruginosa PA3504 ALDEHYDE DEHYDROGENASE B (EC 1_2_1_22) 

1_2_1_22 594 Neisseria gonorrhoeae EC-aldA ALDEHYDE DEHYDROGENASE A (EC 1_2_1_22) 

1_2_1_22 3631 Klebsiella pneumoniae ALDEHYDE DEHYDROGENASE A (EC 1_2_1_22) 

1_2_1_22 3632 Klebsiella pneumoniae ALDEHYDE DEHYDROGENASE A (EC 1_2_1_22) 

1_2_1_22 3633 Klebsiella pneumoniae ALDEHYDE DEHYDROGENASE A (EC 1_2_1_22) 

1_2_1_22 6838 Klebsiella pneumoniae ALDEHYDE DEHYDROGENASE B (EC l_2_l_22) 

1_2_1_22 6840 Klebsiella pneumoniae ALDEHYDE DEHYDROGENASE B (EC 1_2_1_22) 

l_2_t_22 6841 Klebsiella pneumoniae ALDEHYDE DEHYDROGENASE B (EC 1_2_1_22) 

1_2_1_22 1375 Escherichia cob aldA ALDEHYDE DEHYDROGENASE A (EC 1_2_1_22) 

1_2_1_22 6090 Escherichia coli aldB ALDEHYDE DEHYDROGENASE B (EC 1_2_1_22) 

1_2_1_22 1623 Enterococcus faecalis EC-aldB ALDEHYDE DEHYDROGENASE B (EC 1_2_1_22) 

1_2_1_22 2796 Campylobacter jejuni aid' ALDEHYDE DEHYDROGENASE A (EC 1_2_1_22) 

1_2_1_22 2797 Campylobacter jejuni aid 1 ALDEHYDE DEHYDROGENASE A (EC 1_2_1_22) 

1_2_1_38 7307 Yersinia pseudotuberculosis EC-argC N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE 

REDUCTASE (EC 1_2_1_38) 

]_2_1_38 1385 Yersinia pestis EC-argC N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE REDUCTASE (EC 

1_2_1_38) 

1_2_1_38 6393 Vibrio cholerae El TorN16961 ORF03343 N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE 
REDUCTASE (EC 1_2_1_38> 

1_2_1_38 1942 Streptococcus mutans EC-argC N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE REDUCTASE 
(EC 1_2_1_38) 

1_2_1_38 2317 Staphylococcus aureus EC-argC N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE 
REDUCTASE (EC 1_2_1_38) 

1_2_1_38 5228 Salmonella typhimurium argC N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE REDUCTASE 
(EC 1_2_1_38) 

1_2_1_38 1721 Salmonella typhi N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE REDUCTASE (EC 
1_2_1_38) 

1_2_1_38 2417 Salmonella paratyphi N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE REDUCTASE (EC 
1_2_1_38) 

1_2_1_38 2418 Salmonella paratyphi N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE REDUCTASE (EC 
1_2_1_38) 

1_2_1_38 3602 Salmonella enteritidis N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE REDUCTASE (EC 
L2_l_38) 

1_2_1_38 986 Salmonella dublin N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE REDUCTASE (EC 
1_2_1_38) 

l_2_l_38 4070 Saccharomyces cerevisiae ARG5.6 ACETYLGLUTAMATE KINASE (EC 2_7_2_8) / N- 
ACETYL-GAMMA-GLUTAMYL-PHOSPHATE REDUCTASE (EC l_2_l_38) 

l_2_l_38 8053 Pseudomonas aeruginosa argC N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE REDUCTASE 
(EC 1_2_1_38) 

1_2_1_38 550 Pasteurella multocida argC N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE REDUCTASE (EC 
1_2_1_38) 

l_2_l_38 236 Neurospora crassa arg-6 ACETYLGLUTAMATE KINASE (EC 2_7_2_8) / N-ACETYL-GAMMA- 
GLUTAMYL-PHOSPHATE REDUCTASE (EC 1_2_1_38) 

L2_l_38 677 Neisseria gonorrhoeae EC-argC N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE REDUCTASE 
(EC 1_2_1_38) 
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1_2_1_38 1428 Mycobacterium tuberculosis argC N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE 
REDUCTASE (EC 1_2_1_3S> 

1_2_1_38 21 Mycobacterium leprae N-ACETYL-GAMMA-GLUTAMYL- PHOSPHATE REDUCTASE (EC 
1_2_1_38) 

1_2_1_38 3093 Mycobacterium leprae EC-argC N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE 
REDUCTASE (EC l_2_l_38) 

]_2_1_3S 1852 Mycobacterium bovis EC-argC N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE REDUCTASE 
(EC 1_2_1_38) 

l_2_l_38 7474 Klebsiella pneumoniae N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE REDUCTASE (EC 

1_2_1_38) 

1_2_1_38 7475 Klebsiella pneumoniae N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE REDUCTASE (EC 
1_2_1_38) 

1_2_1_38 297 Haemophilus ducreyi N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE REDUCTASE (EC 
1_2_1_38) 

1_2_1_38 3856 Escherichia coli argC N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE REDUCTASE (EC 

1_2_1_38) 

1_2_1_38 1490 Corynebacterium diphthenae N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE REDUCTASE 
(EC 1_2_1_38) 

1_2_1_38 477 Clostridium difficile EC-argC N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE REDUCTASE 
(EC 1_2_1_38) 

1_2_1_38 901 Clostridium acetobutyhcum 51 10625_F3_42 N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE 
REDUCTASE (EC 1_2_1_38) 

1_2_1_38 902 Clostridium acetobutyhcum 6907642_F3_43 N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE 
REDUCTASE (EC 1_2_1_38) 

1_2_1_38 2148 Campylobacter jejuni argC N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE REDUCTASE 
(EC 1_2_1_38) 

1_2_1_38 2184 Bordetella pertussis EC-argC N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE REDUCTASE 
(EC 1_2_1_38) 

1_2_1_38 7446 Bordetella bronchiseptica EC-argC N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE 
REDUCTASE (EC 1_2_1_38) 

1_2_1_38 1120 Bacillus subtihs argC N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE REDUCTASE (EC 
1_2_1_38) 

1_2_1_39 8343 Pseudomonas aeruginosa PA4073 PHENYLACETALDEHYDE DEHYDROGENASE (EC 
1_2_1_39) 

l_2_l_39 2131 Klebsiella pneumoniae PHENYLACETALDEHYDE DEHYDROGENASE (EC 1_2_1_39) 
1_2_1_39 1345 Escherichia coli bl385 PHENYLACETALDEHYDE DEHYDROGENASE (EC 1_2_1_39) 
1_2_1_46 8076 Pseudomonas aeruginosa fdhA GLUTATHIONE-INDEPENDENT FORMALDEHYDE 
DEHYDROGENASE (EC 1_2_1_46) 

1_2_1_46 4019 Bacillus subtilis yycR GLUTATHIONE-INDEPENDENT FORMALDEHYDE 
DEHYDROGENASE (EC I_2_l_46) 

1_2_1_9 502 Ureapiasma urealyticum UU362 NADP-DEPENDENT GLYCERALDEHYDE-3-PHOSPHATE 
DEHYDROGENASE (EC 1_2_1_9) 

1_2_1_9 1730 Streptococcus pyogenes gapN NADP-DEPENDENT GLYCERALDEHYDE-3-PHOSPHATE 
DEHYDROGENASE (EC 1_2_1_9) 

1_2_1_9 1611 Streptococcus pneumoniae EC-gabD NADP-DEPENDENT GLYCERALDEHYDE-3-PHOSPHATE 
DEHYDROGENASE (EC 1_2_1_9) 

1_2_1_9 87 Streptococcus mutans NADP-DEPENDENT GLYCERALDEHYDE-3-PHOSPHATE 
DEHYDROGENASE (EC l_2_l_9) 

1_2_1_9 2014 Streptococcus equi NADP-DEPENDENT GLYCERALDEHYDE-3-PHOSPHATE 
DEHYDROGENASE (EC 1_2_1_9) 

1_2_1_9 5631 Pseudomonas aeruginosa PA2323 NADP-DEPENDENT GLYCERALDEHYDE-3-PHOSPHATE 
DEHYDROGENASE (EC 1_2_1_9) 

1_2_1_9 3636 Clostridium difficile NADP-DEPENDENT GLYCERALDEHYDE-3-PHOSPHATE 
DEHYDROGENASE (EC 1_2_1_9) 

1_2_1_9 1187 Clostridium acetobutyhcum 2775375_F2_12 NADP-DEPENDENT GLYCERALDEHYDE-3- 
PHOSPHATE DEHYDROGENASE (EC 1_2_1_9) 

1_2_2_2 6213 Yersinia pseudotuberculosis EC-poxB PYRUVATE DEHYDROGENASE (CYTOCHROME) (EC 
1_2_2_2) 

1_2_2_2 2144 Yersinia pestis EC-poxB PYRUVATE DEHYDROGENASE (CYTOCHROME) (EC 1_2_2_2) 
1_2_2_2 2247 Staphylococcus aureus EC-poxB PYRUVATE DEHYDROGENASE (CYTOCHROME) (EC 
1_2_2_2) 
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1_2_2_2 3400 Salmonella typhimunum poxB PYRUVATE DEHYDROGENASE (CYTOCHROME) (EC 

1_2_2_2) 

l_2_2_2 1666 Salmonella typhi PYRUVATE DEHYDROGENASE (CYTOCHROME) (EC 1_2_2_2) 
!_2_2_2 6439 Salmonella paratyphi PYRUVATE DEHYDROGENASE (CYTOCHROME) (EC 1_2_2_2) 
1_2_2_2 6440 Salmonella paratyphi PYRUVATE DEHYDROGENASE (CYTOCHROME) (EC 1_2_2_2) 
1_2_2_2 4201 Salmonella ententidis PYRUVATE DEHYDROGENASE (CYTOCHROME) (EC 1_2_2_2) 
1_2_2_2 3280 Salmonella dubhn PYRUVATE DEHYDROGENASE (CYTOCHROME) (EC l_2_2_2) 
1_2_2_2 2562 Pseudomonas aeruginosa poxB PYRUVATE DEHYDROGENASE (CYTOCHROME) (EC 
1_2_2_2) 

1_2_2_2 4366 Pseudomonas aeruginosa PA2108 PYRUVATE DEHYDROGENASE (CYTOCHROME) (EC 
1_2_2_2) 

1_2_2_2 1518 Klebsiella pneumoniae PYRUVATE DEHYDROGENASE (CYTOCHROME) (EC 1_2_2_2) 
1_2_2_2 1519 Klebsiella pneumoniae PYRUVATE DEHYDROGENASE (CYTOCHROME) (EC 1_2_2_2) 
1_2_2_2 4671 Escherichia coli poxB PYRUVATE DEHYDROGENASE (CYTOCHROME) (EC 1_2_2_2) 
1_2_2_2 1650 Corynebactenum diphthenae PYRUVATE DEHYDROGENASE (CYTOCHROME) (EC 1_2_2_2) 
1_2_2_2 7374 Bordetella bronchiseptica PYRUVATE DEHYDROGENASE (CYTOCHROME) (EC 1_2_2_2) 
1_2_2_2 434 Bacillus subtilis ydaP PYRUVATE DEHYDROGENASE (CYTOCHROME) (EC 1_2_2_2) 
1_2_2_4 3880 Mycobacterium tuberculosis Rv0375c CARBON MONOXIDE OXYGENASE [CYTOCHROME B- 
561], MEDIUM CHAIN (EC 1_2_2_4) 

1_2_2_4 3881 Mycobacterium tuberculosis Rv0374c CARBON MONOXIDE OXYGENASE [CYTOCHROME B- 
561} (EC 1_2_2_4), MOLYBDENUM-CONTAINING IRON-SULFUR FLAVOPROTEIN 
1_2_2_4 1254 Mycobacterium bovis BS-yurB CARBON MONOXIDE OXYGENASE [CYTOCHROME B-561] 
(EC 1_2_2_4), MOLYBDENUM-CONTAINING IRON-SULFUR FLAVOPROTEIN 

1_2_2_4 3026 Mycobacterium bovis CARBON MONOXIDE OXYGENASE [CYTOCHROME B-561], MEDIUM 
CHAIN (EC 1_2_2_4) 

1_2_2_4 2791 Escherichia coli b2867 CARBON MONOXIDE OXYGENASE [CYTOCHROME B-561], 
MEDIUM CHAIN (EC 1_2_2_4) 

1_2_2_4 2792 Escherichia coli b2868 CARBON MONOXIDE OXYGENASE [CYTOCHROME B-561] (EC 
1_2_2_4), MOLYBDENUM-CONTAINING IRON-SULFUR FLAVOPROTEIN 

1_2_2_4 3305 Bordetella pertussis BS-yurB CARBON MONOXIDE OXYGENASE [CYTOCHROME B-561] (EC 
1_2_2_4), MOLYBDENUM-CONTAINING IRON-SULFUR FLAVOPROTEIN 

1_2_2_4 6712 Bordetella bronchiseptica CARBON MONOXIDE OXYGENASE [CYTOCHROME B-561], 
MEDIUM CHAIN (EC 1_2_2_4) 

1_2_3_3 904 Streptococcus pneumoniae EC-poxB PYRUVATE OXIDASE (EC 1_2_3_3) 

1_2_7_1 1920 Staphylococcus aureus PYRUVATE SYNTHASE SUBUNIT PORB (EC 1_2_7_1) 

1_2_7_1 1921 Staphylococcus aureus PYRUVATE SYNTHASE ALPHA CHAIN (EC 1_2_7_1) 

1_2_7_1 1008 Porphyromonas gingivalis PYRUVATE SYNTHASE ALPHA CHAIN (EC 1_2_7_1) 

1_2_7_1 1009 Porphyromonas gingivalis PYRUVATE SYNTHASE SUBUNIT PORB (EC 1_2_7_1) 

1_2_7_1 1010 Porphyromonas gingivalis PYRUVATE SYNTHASE SUBUNIT PORB (EC 1_2_7_1) 

1_2_7_1 1051 Porphyromonas gingivalis PYRUVATE SYNTHASE SUBUNIT PORB (EC 1_2_7_1) 

1_2_7_1 1052 Porphyromonas gingivalis PYRUVATE SYNTHASE ALPHA CHAIN (EC 1_2_7_1) 

1_2_7_1 3085 Mycobacterium tuberculosis Rv2454c PYRUVATE SYNTHASE SUBUNIT PORB (EC 1_2_7_1) 

1_2_7_1 3087 Mycobacterium tuberculosis Rv2455c PYRUVATE SYNTHASE ALPHA CHAIN (EC 1_2_7_1) 

l_2_7_l 2772 Mycobacterium leprae PYRUVATE SYNTHASE SUBUNIT PORB (EC 1_2_7_1) 

1_2_7_1 2773 Mycobacterium leprae PYRUVATE SYNTHASE SUBUNIT PORB (EC 1_2_7_1) 

1_2_7_1 2775 Mycobacterium leprae PYRUVATE SYNTHASE ALPHA CHAIN (EC 1_2_7_I ) 

1_2_7_1 2776 Mycobacterium leprae PYRUVATE SYNTHASE ALPHA CHAIN (EC 1_2_7_1) 

1_2_7_1 2777 Mycobacterium leprae PYRUVATE SYNTHASE ALPHA CHAIN (EC 1_2_7_I) 

1_2_7_1 2290 Mycobacterium bovis PYRUVATE SYNTHASE SUBUNIT PORB (EC 1_2_7_1) 

1_2_7_1 3488 Mycobacterium bovis PYRUVATE SYNTHASE ALPHA CHAIN (EC 1_2_7_1) 

1_2_7_1 26 Helicobacter pylori HP0589 PYRUVATE SYNTHASE ALPHA CHAIN (EC 1_2_7_1) 

1_2_7_1 27 Helicobacter pylori HP0590 PYRUVATE SYNTHASE SUBUNIT PORB (EC 1_2_7_1) 

1_2_7_1 28 Helicobacter pylori HP0591 PYRUVATE SYNTHASE SUBUNIT PORC (EC 1_2_7_1) 

1_2_7_1 509 Helicobacter pylori HP1 108 PORC SUBUNIT OF PYRUVATE:FLAVODOXIN 

OXIDOREDUCTASE (EC 1_2_7_1) 

1_2_7_1 5 10 Helicobacter pylori HP1 109 PYRUVATE SYNTHASE DELTA CHAIN (EC 1_2_7_1) 
1_2_7_1 511 Helicobacter pylori HP1 110 PYRUVATE SYNTHASE ALPHA CHAIN (EC 1_2_7_1) 
1_2_7_1 512 Helicobacter pylori HP1111 PYRUVATE SYNTHASE SUBUNIT PORB (EC 1_2_7_1) 
1_2_7_1 539 Helicobacter pylori J99tr|Q9ZLPl PYRUVATE SYNTHASE ALPHA CHAIN (EC 1_2_7_1) 
1_2_7_1 540 Helicobacter pylori J99trjQ9ZLP0 PYRUVATE SYNTHASE SUBUNIT PORB (EC 1_2_7_1) 
1_2_7_1 541 Helicobacter pylori J99tr|Q9ZLN9 PYRUVATE SYNTHASE SUBUNIT PORC (EC 1_2_7_1) 
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1_2_7_1 1025 Helicobacter pylon J99 porG PORC SUBUNIT OF PYRUVATE: FL A VODOXIN 
OXIDOREDUCTASE (EC 1_2_7_1) 

1_2_7_1 1026 Helicobacter pylon J99 porD PYRUVATE SYNTHASE DELTA CHAIN (EC 1_2_7_1) 

1_2_7_1 1027 Helicobacter pylon J99tr(Q9ZKA4 PYRUVATE SYNTHASE ALPHA CHAIN (EC 1_2_7_1) 

1_2_7_1 1028 Helicobacter pylon J99trjQ9ZKA3 PYRUVATE SYNTHASE SUBUNIT PORB (EC 1_2_7_1) 

1_2_7_1 1621 Clostridium difficile PYRUVATE SYNTHASE SUBUNIT PORB (EC 1_2_7_1) 

1_2_7_1 3117 Clostridium difficile PYRUVATE SYNTHASE SUBUNIT PORC (EC 1_2_7_1) 

1_2_7_1 3118 Clostridium difficile PYRUVATE SYNTHASE SUBUNIT PORB (EC 1_2_7_1) 

1_2_7_1 3561 Clostridium difficile PYRUVATE SYNTHASE SUBUNIT PORB (EC 1_2_7_1) 

1_2_7_1 3562 Clostridium difficile PYRUVATE SYNTHASE SUBUNIT PORB (EC 1_2_7_1) 

1_2_7_1 3563 Clostridium difficile PYRUVATE SYNTHASE ALPHA CHAIN (EC 1_2_7_1) 

1_2_7_1 2824 Clostridium acetobutylicum 34433467_C2_18 PYRUVATE SYNTHASE SUBUNIT PORB (EC 

1_2_7_1) 

1_2_7_1 2825 Clostridium acetobutylicum 4730443_C1_15 PYRUVATE SYNTHASE ALPHA CHAIN (EC 
1_2_7_1) 

1_2_7_1 1479 Campylobacter jejuni oorC PYRUVATE SYNTHASE SUBUNIT PORC (EC 1_2_7_1) 
1_2_7_1 1480 Campylobacter jejuni oorB PYRUVATE SYNTHASE SUBUNIT PORB (EC 1_2_7_1) 
1_2_7_1 1482 Campylobacter jejuni oorA PYRUVATE SYNTHASE ALPHA CHAIN (EC 1_2_7_1) 
1_2_99_2 3882 Mycobacterium tuberculosis Rv0373c CARBON MONOXIDE DEHYDROGENASE ALPHA 
SUBUNIT (EC 1_2_99_2) 

1_2_99_2 1253 Mycobacterium bovis BS-yurC CARBON MONOXIDE DEHYDROGENASE ALPHA SUBUNIT 
(EC 1_2_99_2) 

1_2_99_2 1606 Clostndium difficile CARBON MONOXIDE DEHYDROGENASE BETA SUBUNIT (EC 
1_2_99_2) 

1_2_99_2 3291 Clostridium difficile CARBON MONOXIDE DEHYDROGENASE BETA SUBUNIT (EC 
1_2_99_2) 

1_2_99_2 3303 Clostridium difficile CARBON MONOXIDE DEHYDROGENASE ALPHA SUBUNIT (EC 
l_2_99_2) 

1_2_99_2 1904 Clostridium acetobutylicum 553587_F2_3 CARBON MONOXIDE DEHYDROGENASE BETA 
SUBUNIT (EC 1_2_99_2) 

1_2_99_2 2343 Clostridium acetobutylicum 275443_C2_7 CARBON MONOXIDE DEHYDROGENASE BETA 
SUBUNIT (EC 1_2_99_2) 

i_2_99_2 2645 Bordetella pertussis CARBON MONOXIDE DEHYDROGENASE ALPHA SUBUNIT (EC 
1_2_99_2) 

1_2_99_3 2737 Pseudomonas aeruginosa PA1880 MEMBRANE-BOUND ALDEHYDE DEHYDROGENASE 
(PYRROLOQUINOLINE-QUINONE) (EC 1_2_99_3) 

1_2_99_3 8116 Pseudomonas aeruginosa PA1601 MEMBRANE- BOUND ALDEHYDE DEHYDROGENASE 
(PYRROLOQUINOLINE-QUINONE) (EC 1_2_99_3) 

1_2_99_3 1475 Bordetella pertussis' MEMBRANE-BOUND ALDEHYDE DEHYDROGENASE 
(PYRROLOQUINOLINE-QUINONE) (EC l_2_99_3) 

1_2_99_3 2726 Bordetella pertussis MEMBRANE-BOUND ALDEHYDE DEHYDROGENASE 
(PYRROLOQUINOLINE-QUINONE) (EC 1_2_99_3) 

1_2_99_3 2727 Bordetella pertussis MEMBRANE-BOUND ALDEHYDE DEHYDROGENASE 
(PYRROLOQUINOLINE-QUINONE) (EC 1_2_99_3) 

1_2_99_3 5683 Bordetella bronchiseptica MEMBRANE-BOUND ALDEHYDE DEHYDROGENASE 
(PYRROLOQUINOLINE-QUINONE), SMALL SUBUNIT (EC 1_2_99_3) 

1_2_99_3 9767 Bordetella bronchiseptica MEMBRANE-BOUND ALDEHYDE DEHYDROGENASE 
(PYRROLOQUINOLINE-QUINONE) (EC 1_2_99_3) 

1_3_1_10 3198 Mycobacterium tuberculosis fas FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 

2_3_1_38; EC 2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

1_3_1_10 1599 Mycobacterium leprae FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; 

EC 2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

1_3_1_10 2377 Mycobacterium leprae FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_l_38; 

EC 2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

1_3_1_10 2378 Mycobacterium leprae FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; 

EC 2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

1_3_1_10 2541 Mycobacterium bovis FATTY ACID SYNTHASE (EC 2_3_I_85) [INCLUDES: EC 2_3_1_38; EC 
2_3_I_39; EC 2_3_1_41; EC l_l_l_LO0; EC 4_2_l_6l; EC l_3_l_10; EC 3_1_2_14] 

1_3_1_10 2542 Mycobacterium bovis FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; EC 
2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

1_3_1_10 3303 Mycobacterium bovis FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; EC 
2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 
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1_3_1_10 2484 Corynebactenum diphthenae FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 
2_3_1_38; EC 2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC 4_2_l_61; EC 1_3_1_I0; EC 3_ 1 _2_ 1 4] 
13_1_12 6916 Yersinia pseudotuberculosis EC-tyrA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC l_3_l_12) 

1_3_1_1 2 3648 Yersinia pestis EC-tyrA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC l_3_l_12) 

1_3_1_12 4554 Vibrio cholerae Ei Tor N16961 ORF00940 CHORISMATE MUTASE (EC 5_4_99_5) / 
PREPHENATE DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_12 388 Streptococcus pneumoniae EC-tyrA AROGENATE DEHYDROGENASE (EC 1_3_1_43)/ 
PREPHENATE DEHYDROGENASE (EC 1_3_1_12) 

l_3_l_12 477 Streptococcus mutans BS-tyrA PREPHENATE DEHYDROGENASE (EC 1_3_1_12) 
1_3_1_12 2544 Staphylococcus aureus BS-tyrA AROGENATE DEHYDROGENASE (EC 1_3_1_43) / 
PREPHENATE DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_12 3907 Salmonella typhimunum tyrA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_12 4595 Salmonella typhi CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_12 1603 Salmonella paratyphi CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC l_3_l_12) 

1_3_1_12 739 Salmonella enteritidis CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_12 1797 Salmonella dublin CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_12 6949 Saccharomyces cerevisiae TYR1 CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC l_3_l_12) 

l_3_l_12 1599 Pasteurella multocida tyrA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_12 1360 Neisseria gonorrhoeae BS-tyrA AROGENATE DEHYDROGENASE (EC 1_3_1_43) / 
PREPHENATE DEHYDROGENASE (EC l_3_i_12) 

1_3_1_12 3830 Mycobacterium tuberculosis tyrA AROGENATE DEHYDROGENASE (EC 1_3_1_43) / 
PREPHENATE DEHYDROGENASE (EC l_3_l_12) 

1_3_1_12 3743 Mycobacterium leprae BS-tyrA AROGENATE DEHYDROGENASE (EC 1_3_1_43) / 
PREPHENATE DEHYDROGENASE (EC 1_3_1_12) 

1 _3_ I _ 1 2 4093 Mycobacterium bovis EC-tyrA PREPHENATE DEHYDROGENASE (EC 1_3_1_12) 
l_3_l_12 7340 Klebsiella pneumoniae PREPHENATE DEHYDROGENASE (EC 1_3_1_12) 
1_3_1_12 772 Helicobacter pylori HP1380 AROGENATE DEHYDROGENASE (EC 1_3_1_43) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_1 2 1283 Helicobacter pylori J99tr]Q9ZJL2 AROGENATE DEHYDROGENASE (EC 1_3_1_43) / 
PREPHENATE DEHYDROGENASE (EC 1_3_1_12) 

l_3_l_12 10001 Haemophilus influenzae HI1290 CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_12 764 Haemophilus ducreyi EC-tyrA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_12 765 Haemophilus ducreyi CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_12 5568 Escherichia coli tyrA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_12 2438 Enterococcus faecium (DOE) EC-tyrA PREPHENATE DEHYDROGENASE (EC l_3_l_12) 
1_3_1_12 2191 Enterococcus faecalis EC-tyrA PREPHENATE DEHYDROGENASE (EC l_3_l_12) 
1_3_1_12 2067 Corynebacterium diphtheriae PREPHENATE DEHYDROGENASE (EC I_3_l_12) 
1_3_1_12 2414 Clostridium difficile BS-tyrA AROGENATE DEHYDROGENASE (EC 1_3_1_43) / 
PREPHENATE DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_12 1751 Clostridium acetobutylicum 33829417_F1_5 AROGENATE DEHYDROGENASE (EC l_3_I_43) 
/ PREPHENATE DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_12 805 Campylobacter jejuni tyrA AROGENATE DEHYDROGENASE (EC 1_3_1_43) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_12 194 Bordetella pertussis EC-tyrA AROGENATE DEHYDROGENASE (EC 1_3_1_43) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_12 2257 Bacillus subtilis tyrA PREPHENATE DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_26 5250 Yersinia pseudotuberculosis EC-dapB DIHYDRODIPICOLINATE REDUCTASE (EC l_3_l_26) 

1_3_1_26 2497 Yersinia pestis EC-dapB DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
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1 3 1 26 6158 Vibrio cholerae El Tor N 1 696 1 ORF03024 DIHYDRODIPICOLINATE REDUCTASE (EC 
1_3_1_26) 

1_3_1_26 678 Streptococcus pneumoniae EC-dapB DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1 3_1_26 1413 Streptococcus mutans EC-dapB DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3_1_26 3163 Staphylococcus aureus EC-dapB DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3_1_26 3639 Salmonella typhimunum dapB DIHYDRODIPICOLINATE REDUCTASE (EC l_3_l_26) 
1_3_1_26 6763 Salmonella typhimurium DIHYDRODIPICOLINATE REDUCTASE (EC l_3_i_26) 
1_3_1_26 786 Salmonella typhi DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3_1_26 1940 Salmonella paratyphi DIHYDRODIPICOLINATE REDUCTASE (EC l_3_l_26) 
1_3_1_26 1941 Salmonella paratyphi DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3_1_26 3316 Salmonella ententidis DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3_1_26 1402 Salmonella dublin DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3_1_26 145 Rickettsia prowazekii RP148 DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3_1_26 1002 Pseudomonas aeruginosa dapB DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3_1_26 882 Porphyromonas gingivalis DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3_1_26 855 Pasteurella multocida dapB DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3_1_26 1749 Neisseria gonorrhoeae EC-dapB DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3_1_26 4246 Mycobacterium tuberculosis dapB DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3_1_26 152 Mycobacterium leprae EC-dapB DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3_1_26 531 Mycobacterium bovis EC-dapB DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3_1_26 121 Klebsiella pneumoniae DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3_1_26 1430 Helicobacter pylori HP0510 DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3_1_26 464 Helicobacter pylori J99sp|Q9ZLW6 DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3J_26 2777 Haemophilus influenzae HI 1308 DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3_1_26 931 Haemophilus ducreyi EC-dapB DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1J_1_26 31 Escherichia coli dapB DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3_1_26 1727 Enterococcus faecium (DOE) DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3_1_26 1509 Enterococcus faecalis EC-dapB DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3_1_26 236 Corynebacterium diphtheriae DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3_1_26 1035 Clostndium difficile DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3_1_26 1038 Clostridium difficile DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3_1_26 3321 Clostridium acetobutylicum 23461062_C3_9 DIHYDRODIPICOLINATE REDUCTASE (EC 
1_3_1_26) 

1_3_1_26 346 Chlamydia trachomatis D/UW-3/Cx EC-dapB DIHYDRODIPICOLINATE REDUCTASE (EC 
1_3_1_26) 

l_3_l_26 805 Chlamydia pneumoniae AR39 CP0805 DIHYDRODIPICOLINATE REDUCTASE (EC l_3_l_26) 
l_3_l_26 969 Chlamydia pneumoniae CWL029 EC-dapB DIHYDRODIPICOLINATE REDUCTASE (EC 
1_3_1_26) 

1_3_1_26 2122 Campylobacter jejuni dapB DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
l_3_l_26 1015 Bordetella pertussis EC-dapB DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
l_3_l_26 8322 Bordetella bronchiseptica EC-dapB DIHYDRODIPICOLINATE REDUCTASE (EC l_3_l_26) 
1_3_I_26 2245 Bacillus subtilis dapB DIHYDRODIPICOLINATE REDUCTASE (EC 1_3_1_26) 
1_3_I_28 5065 Yersinia pseudotuberculosis 2,3-DIHYDRO-2,3-DIHYDROXYBENZOATE DEHYDROGENASE 
(EC 1_3_1_28) 

I_3_l_28 870 Yersinia pestis BS-yqjQ 2.3-DIHYDRO-2.3-DIHYDROXYBENZOATE DEHYDROGENASE (EC 
1_3_1_28) 

1_3_1_28 4629 Vibrio cholerae El Tor N16961 ORF01036 2,3-DIHYDRO-2,3-DIHYDROXYBENZOATE 
DEHYDROGENASE (EC 1_3_1_28) 

1_3_1_28 4812 Vibrio cholerae El TorN16961 ORF01294 2,3-DIHYDRO-2,3-DIHYDROXYBENZOATE 
DEHYDROGENASE (EC 1_3_1_28) 

1_3_1_2S 2961 Salmonella typhimunum 2.3-DIHYDRO-2.3-DIHYDROXYBENZOATE DEHYDROGENASE 

(EC 1_3_1_28) 

1_3_1_28 6589 Salmonella typhimunum ybbO 2,3-DIHYDRO-2,3-DIHYDROXYBENZOATE 
DEHYDROGENASE (EC 1_3_1_28) 

1_3_1_28 344 Salmonella typhi 2,3-DIHYDRO-2,3-DIHYDROXYBENZOATE DEHYDROGENASE (EC 

1_3_1_28) 

1_3_1_28 3579 Salmonella typhi 2,3-DIHYDRO-2,3-DIHYDROXYBENZOATE DEHYDROGENASE (EC 
1_3_1_28) 

1_3_1_28 933 Salmonella paratyphi 2,3-DIHYDRO-2,3-DIHYDROXYBENZOATE DEHYDROGENASE (EC 
1_3_1_28) 

1_3_1_28 1233 Salmonella paratyphi 2,3-DIHYDRO-2,3-DIHYDROXYBENZOATE DEHYDROGENASE (EC 

1_3_1_28) 
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1_3_1_28 1234 Salmonella paratyphi 2.3-DIHYDRO-2,3-DIHYDROXYBENZOATE DEHYDROGENASE (EC 

1_3_1_28) 

1_3_1_28 993 Salmonella ententidis 2,3-DIHYDRO-2,3-DIHYDROXYBENZOATE DEHYDROGENASE (EC 

l_3_l_28) 

1_3_1_28 3964 Salmonella ententidis 2,3-DIHYDRO-2,3-DIHYDROXYBENZOATE DEHYDROGENASE (EC 

1_3_1_28) 

1_3_1_28 2432 Klebsiella pneumoniae 2,3-DlHYDRO-2,3-DIHYDROXYBENZOATE DEHYDROGENASE (EC 

1_3_1_28) 

1_3_1_28 2433 Klebsiella pneumoniae 2,3-DIHYDRO-2,3-DIHYDROXYBENZOATE DEHYDROGENASE (EC 

1_3_1_28) 

1_3_1_28 4367 Klebsiella pneumoniae 2,3-DIHYDRO-2,3-DIHYDROXYBENZOATE DEHYDROGENASE (EC 
1_3_1_28) 

1_3_1_28 306 Helicobacter pylori HP0890 2,3-DIHYDRO-2,3-DIHYDROXYBENZOATE DEHYDROGENASE 
(EC 1_3_1_28) 

1_3_1_28 821 Helicobacter pylori J99tr|Q9ZKWl 2,3-DIHYDRO-2,3-DIHYDROXYBENZOATE 
DEHYDROGENASE (EC l_3_l_28) 

1_3_1_28 288 Haemophilus ducreyi BS-yojQ 2,3-DIHYDRO-2,3-DIHYDROXYBENZOATE 
DEHYDROGENASE (EC l_3_l_28) 

1_3_1_28 577 Escherichia coli entA 2,3-DIHYDRO-2,3-DIHYDROXYBENZOATE DEHYDROGENASE (EC 

l_3_l_28) 

l_3_l_28 4497 Escherichia coli b0493 2,3-DlHYDRO-2,3-DIHYDROXYBENZOATE DEHYDROGENASE (EC 

1_3J_28) 

1_3_1_28 3195 Bacillus subtilis dhbA 2,3-DIHYDRO-2,3-DIHYDROXYBENZOATE DEHYDROGENASE (EC 
1_3_1_28) 

l_3_l_31 211 Clostridium acetobutylicum 4803 135_F3_74 2-ENOATE REDUCTASE (EC 1_3_1_31) 
1_3_1_31 1565 Clostridium acetobutylicum 33985077_F2_6 2-ENOATE REDUCTASE (EC l_3_l_31) 
l_3_l_33 2343 Mycobacterium tuberculosis Rv0303 PROTOCHLOROPHYLLIDE REDUCTASE PRECURSOR 
(EC 1_3_1_33) 

1_3_1_33 2522 Mycobacterium bovis PROTOCHLOROPHYLLIDE REDUCTASE PRECURSOR (EC 1_3_1_33) 
1_3_1_43 388 Streptococcus pneumoniae EC-tyrA AROGENATE DEHYDROGENASE (EC 1_3_1_43) / 
PREPHENATE DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_43 2544 Staphylococcus aureus BS-tyrA AROGENATE DEHYDROGENASE (EC 1_3_1_43) / 
PREPHENATE DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_43 1360 Neisseria gonorrhoeae BS-tyrA AROGENATE DEHYDROGENASE (EC 1_3_1_43) / 
PREPHENATE DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_43 3830 Mycobacterium tuberculosis tyrA AROGENATE DEHYDROGENASE (EC 1_3_1_43) / 
PREPHENATE DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_43 3743 Mycobacterium leprae BS-tyrA AROGENATE DEHYDROGENASE (EC 1_3_1_43) / 
PREPHENATE DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_43 772 Helicobacter pylori HP1380 AROGENATE DEHYDROGENASE (EC I_3_l_43) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_43 1283 Helicobacter pylori J99tr|Q9ZJL2 AROGENATE DEHYDROGENASE (EC l_3_l_43) / 
PREPHENATE DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_43 2414 Clostridium difficile BS-tyrA AROGENATE DEHYDROGENASE (EC 1_3_1_43) / 
PREPHENATE DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_43 1751 Clostridium acetobutylicum 33829417_F1_5 AROGENATE DEHYDROGENASE (EC 1_3_1_43) 
/ PREPHENATE DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_43 805 Campylobacter jejuni tyrA AROGENATE DEHYDROGENASE (EC 1_3_1_43) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_43 194 Bordetella pertussis EC-tyrA AROGENATE DEHYDROGENASE (EC 1_3_1_43) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_54 976 Salmonella typhimuriumsp|Q05591 PRECORRIN-6X REDUCTASE (EC 1_3_1_54) 
1_3_1_54 2589 Salmonella typhi PRECORR1N-6X REDUCTASE (EC 1_3_1_54) 
1_3_1_54 6929 Salmonella paratyphi PRECORRIN-6X REDUCTASE (EC 1_3_1_54) 
1_3_1_54 6930 Salmonella paratyphi PRECORRIN-6X REDUCTASE (EC 1_3_1_54) 
1_3_1_54 3260 Salmonella enteritidis PRECORRIN-6X REDUCTASE (EC 1_3_1_54) 
1_3_1_54 3658 Salmonella dublin PRECORRIN-6X REDUCTASE (EC l_3_l_54) 
1_3_1_54 5848 Pseudomonas aeruginosa PA2909 PRECORRIN-6X REDUCTASE (EC 1_3_1_54) 
1_3_1_54 1223 Mycobacterium tuberculosis cobK PRECORRIN-6X REDUCTASE (EC 1_3_1_54) 
1_3_1_54 2417 Mycobacterium bovis PRECORRIN-6X REDUCTASE (EC 1_3_1_54) 
1_3_1_54 6267 Klebsiella pneumoniae PRECORRIN-6X REDUCTASE (EC 1_3_1_54) 
1_3_1_54 1523 Corynebactenum diphtheriae PRECORRIN-6X REDUCTASE (EC 1_3_1_54) 
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1_3_1_54 919 Clostridium difficile PRECORRIN-6X REDUCTASE (EC l_3_l_54) 

1_3_1_54 2056 Clostridium acetobutylicum 51 17313_C2_27 PRECORRIN-6X REDUCTASE (EC i_3_l_54) 
L3_l_55 4285 Pseudomonas aeruginosa xylL CIS-1.2-DIHYDROXYCYCLOHEXA-3.5-DIENE-1- 
CARBOXYLATE DEHYDROGENASE (EC 1_3_I_55) 

1_3_1_55 2793 Klebsiella pneumoniae CIS-l,2-DIHYDROXYCYCLOHEXA-3,5-DIENE-i-CARBOXYLATE 
DEHYDROGENASE (EC 1_3_1_55) 

1 3 _ I 6 450 Streptococcus mutans fumarate reductase (NADH) (EC 1_3_1_6) 

13 J_6 2120 Streptococcus mutans fumarate reductase (NADH) (EC 1_3_1_6) 

1_3_1_6 53 1 1 Saccharomyces cerevisiae YEL047C fumarate reductase (NADH) (EC I_3_l_6) 

1_3_1_6 4032 Enterococcus faecium (DOE) FUMARATE REDUCTASE [NADH] (EC I_3_l_6) 

1 3_1_6 652 Enterococcus faecalis FUMARATE REDUCTASE [NADH] (EC t_3J_6) 

1_3_1_9 73 Streptococcus pyogenes fabK ENOYL-[ACYL-CARRIER PROTEIN] REDUCTASE (NADH) (EC 

l_3_l_9) 

1_3_1_9 1 120 Streptococcus pneumoniae ENOYL-[ACYL-CARRIER PROTEIN] REDUCTASE (NADH) (EC 
i_3_l_9) 

1_3_1_9 1452 Streptococcus mutans BS-yrpB ENOYL-[ACYL-CARRIER PROTEIN] REDUCTASE (NADH) 
(EC 1_3_1_9) 

1_3_1_9 1983 Streptococcus mutans ENOYL-[ACYL-CARRlER PROTEIN] REDUCTASE (NADH) (EC 
1_3_1_9) 

l_3_l_9 141 Streptococcus equi ENOYL-[ACYL-CARRIER PROTEIN] REDUCTASE (NADH) (EC 1_3_1_9) 
l_3_l_9 2946 Staphylococcus aureus EC-fabI ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) 
(EC 1_3_1_9) 

1_3_1_9 368 Salmonella typhimurium envM ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) (EC 
1_3_1_9) 

1_3_1_9 1077 Salmonella typhi ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) (EC 1_3_1_9) 
1_3_1_9 2103 Salmonella paratyphi ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) (EC 
1_3_1_9) 

1_3_1_9 6145 Salmonella paratyphi ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) (EC 
1_3_1_9) 

1_3_1_9 6146 Salmonella paratyphi ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) (EC 
1_3_1_9) 

1_3_1_9 2062 Salmonella enteritidis ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) (EC 
1_3_1_9) 

1_3_1_9 47 Saccharomyces cerevisiae FAS1 FATTY ACID SYNTHASE, SUBUNIT BETA (EC 2_3_1_86) 
[INCLUDES: 3- HYDROXYPALMITOYL-[ACYL-CARRIER-PROTEIN] DEHYDRATASE (EC 4_2_l_61) ; 
ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE [NADH] (EC 1_3_1_9) ; [ACYL- CARRIER-PROTEIN] 
ACETYLTRANSFERASE (EC 2_3_1_38) ; [ACYL-CARRIER- PROTEIN] MALONYLTRANSFERASE (EC 
2_3_1_39) ; S-ACYL FATTY ACID SYNTHASE THIOESTERASE (EC 3_1_2_14) ] 

l_3_l_9 358 Rickettsia prowazekii RP365 ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) (EC 
1_3_1_9) 

1_3_1_9 5261 Pseudomonas aeruginosa fabl ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) (EC 
1_3_1_9) 

t 3_l_9 8528 Pseudomonas aeruginosa PA3507 ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) 
(EC 1_3_1_9) 

1_3_1_9 1371 Porphyromonas gingivalis ENOYL-[ ACYL-CARRIER PROTEIN] REDUCTASE (NADH) (EC 
1_3_1_9) 

1_3_1_9 195 Pasteurella multocida fabl ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) (EC 
1_3_1_9) 

1_3_1_9 1563 Neisseria gonorrhoeae EC-fabI ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) 
(EC 1_3_1_9) 

1_3_1_9 677 Mycobacterium tuberculosis inhA ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) 
(EC 1_3_1_9) 

1_3_1_9 1725 Mycobactenum leprae ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) (EC 
1_3_1_9) 

1_3_1_9 1868 Mycobacterium leprae ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) (EC 
1_3_1_9> 

1_3_1_9 390 Mycobacterium bovissp|P46533 ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) (EC 
1_3_1_9) 

l_3_l_9 7719 Klebsiella pneumoniae ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) (EC 
1_3_1_9) 

1_3_1_9 1146 Helicobacter pylori HP0195 ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) (EC 
1_3_1_9) 
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1_3_1_9 185 Helicobacter pylon J99sp|Q9ZMN7 ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) 
(EC 1_3_1_9) 

1_3_1_9 10975 Haemophilus influenzae HI 1734 ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) 
(EC 1_3_1_9) 

1_3_1_9 61 1 Haemophilus ducreyi EC-fabI ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) (EC 

1_3_1_9) 

l_3_l_9 4856 Escherichia coli fabl ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) (EC 1_3_1_9) 
1_3_1_9 386 Enterococcus faecium (DOE) ENOYL-[ACYL-CARRIER-PROTElN] REDUCTASE (NADH) (EC 

L3_l_9) 

1_3_1_9 146 Enterococcus faecalis ENOYL-[ACYL-CARRJER PROTEIN] REDUCTASE (NADH) (EC 1_3_1_9) 
1_3_1_9 1393 Enterococcus faecalis EC-fabI ENOYL-[ AC YL-CARRIER- PROTEIN] REDUCTASE (NADH) (EC 
1_3_1_9) 

1_3_1_9 3024 Clostridium difficile ENOYL-[ACYL-CARRJER PROTEIN] REDUCTASE (NADH) (EC 1_3_1_9) 
l_3_l_9 62 Clostridium acetobutyhcum24228377_C2_173 ENOYL-[ AC YL-CARRIER PROTEIN] REDUCTASE 
(NADH) (EC 1_3_1_9) 

1_3_1_9 101 Chlamydia trachomatis D/UW-3/Cx fabl ENOYL-[ACYL-CARRIER PROTEIN] REDUCTASE 
(NADH) PRECURSOR (EC l_3_l_9) 

1_3_1_9 349 Chlamydia pneumoniae AR39 CP0349 ENOYL-[ACYL-CARRIER PROTEIN] REDUCTASE 
(NADH) PRECURSOR (EC 1_3_1_9) 

1_3_1_9 367 Chlamydia pneumoniae CWL029 fabl ENOYL-[ACYL-CARRJER PROTEIN] REDUCTASE 
(NADH) PRECURSOR (EC 1_3_1_9) 

1_3_1_9 650 Campylobacter jejuni fabl ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) (EC 
1_3_1_9) 

1_3_1_9 17 Bordetella pertussis EC-fabI ENOYL-(ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) (EC 
1_3_1_9) 

1_3_1_9 1497 Bordetella pertussis ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) (EC 1_3_1_9) 
1_3_1_9 7993 Bordetella bronchiseptica ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) (EC 
1_3_1_9) 

1_3_1_9 864 Bacillus subtilis yfhR ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (fabL) (NADPH) (EC 
1_3_1_9) 

1_3_1_9 1173 Bacillus subtilis yjbW ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE (NADH) (EC 
L3_l_9) 

1_3_99_16 827 Pseudomonas aeruginosa PA 1602 ISOQUINOLINE 1-OXIDOREDUCTASE ALPHA SUBUNIT 
(EC 1_3_99_16) 

1_3_99_4 6227 Pseudomonas aeruginosa PA2243 3-OXOSTEROID 1 -DEHYDROGENASE (EC 1_3_99_4) 

1_3_99_4 888 Mycobacterium tuberculosis Rv0785 3-OXOSTEROID 1 -DEHYDROGENASE (EC 1_3_99_4) 

1_3_99_4 1014 Mycobacterium tuberculosis Rv3537 3-OXOSTEROID 1-DEHYDROGENASE (EC 1_3_99_4) 

1_3_99_4 552 Mycobacterium bovis 3-OXOSTEROID 1-DEHYDROGENASE (EC 1_3_99_4) 

1_3_99_4 6753 Klebsiella pneumoniae 3-OXOSTEROID 1-DEHYDROGENASE (EC 1_3_99_4) 

1_3_99_4 9266 Klebsiella pneumoniae 3-OXOSTEROID 1-DEHYDROGENASE (EC 1_3_99_4) 

1_3_99_4 7927 Bordetella bronchiseptica 3-OXOSTEROID 1-DEHYDROGENASE (EC 1_3_99_4) 

1_4_1_1 5701 Vibrio cholerae El Tor N16961 ORF02403 ALANINE DEHYDROGENASE (EC l_4_l_i) 

1_4_1_1 442 Streptococcus pneumoniae EC-pntA ALANINE DEHYDROGENASE (EC 1_4_1_1) 

1_4_1_1 443 Streptococcus pneumoniae ALANINE DEHYDROGENASE (EC 1_4_1_1) 

1_4_1_1 894 Staphylococcus aureus ALANINE DEHYDROGENASE (EC l_4_l_l) 

1_4_1_1 3169 Staphylococcus aureus ALANINE DEHYDROGENASE (EC 1_4_1_1) 

1_4_1_1 4240 Mycobacterium tuberculosis aid ALANINE DEHYDROGENASE (EC 1_4_1_1) 

1_4_1_1 150 Mycobacterium leprae ALANINE DEHYDROGENASE (EC I_4_l_l) 

1_4_1_1 525 Mycobacterium bovis EC-pntA ALANINE DEHYDROGENASE (EC 1_4_1_1) 

1_4_1_1 787 Helicobacter pylori HP1398 ALANINE DEHYDROGENASE (EC 1_4_1_1) 

1_4_1_1 1416 Helicobacter pylori J99 aid ALANINE DEHYDROGENASE (EC 1_4_1_1) 

1_4_1_1 3186 Bacillus subtilis aid ALANINE DEHYDROGENASE (EC 1_4_1_1) 

1_4_1_13 7734 Yersinia pseudotuberculosis EC-gltB GLUTAMATE SYNTHASE [NADPH] LARGE CHAIN (EC 

1_4_1_13) 

1_4_1_13 7735 Yersinia pseudotuberculosis GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 
14113) 

1_4_1_13 3362 Yersinia pestis EC-gltB GLUTAMATE SYNTHASE [NADPH] LARGE CHAIN (EC 1_4_1_13) 
1_4_1_13 5109 Yersinia pestis EC-yffG GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 1_4_1_13) 
1_4_1_13 5155 Yersinia pestis GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC l_4_l_13) 
1_4_1_13 6143 Vibrio cholerae El Tor N16961 ORF03006 GLUTAMATE SYNTHASE (NADPH) LARGE 
CHAIN PRECURSOR (EC 1_4_1_13) 
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1_4_1_13 6144 Vibrio cholerae El Tor N 16961 ORF03007 GLUTAMATE SYNTHASE (NADPH) SMALL 
CHAIN (EC 1_4_1_13) 

3 505 Treponema pallidum TP0735 GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 
1_4_1_13) 

l_4_l_13 1205 Streptococcus mutans BS-gltB GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 
1_4_1_13) 

[_4_1_13 1206 Streptococcus mutans£C-gltB GLUTAMATE SYNTHASE [NADPH] LARGE CHAIN (EC 
L4JJ3) 

1_4_1_13 1551 Staphylococcus aureus GLUTAMATE SYNTHASE [NADPH] LARGE CHAIN (EC 1_4_1_13) 
1_4_1_13 1835 Staphylococcus aureus BS-gltB GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 
L 4 JJ3) 

1_4_1_13 1836 Staphylococcus aureus EC-gltB GLUTAMATE SYNTHASE [NADPH] LARGE CHAIN (EC 
1_4_1_13> 

1 4-1 13 3412 Salmonella typhimunum GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 1_4_1_13) 
1_4_1_13 6098 Salmonella typhimunum gltB GLUTAMATE SYNTHASE [NADPH] LARGE CHAIN (EC 
1_4_1_13) 

1_4_1_13 6101 Salmonella typhimurium gltD GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 

1_4_1_13) 

1_4_1_13 735 Salmonella typhi GLUTAMATE SYNTHASE [NADPH] LARGE CHAIN (EC 1_4_1_13) 
1_4_1_13 3006 Salmonella typhi GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 1_4_1_13) 
1_4_1_13 5379 Salmonella typhi GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 1_4_1_13) 
1_4_1_13 895 Salmonella paratyphi GLUTAMATE SYNTHASE (NADPH) LARGE CHAIN PRECURSOR (EC 

1_4_1J3) 

1_4_1_13 898 Salmonella paratyphi GLUTAMATE SYNTHASE [NADPH] LARGE CHAIN (EC 1_4_1_13) 
1_4_1_13 899 Salmonella paratyphi GLUTAMATE SYNTHASE (NADPH) LARGE CHAIN PRECURSOR (EC 
1_4_1_13) 

1_4_1_13 901 Salmonella paratyphi GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 1_4_1_13) 
1_4_1_13 1354 Salmonella paratyphi GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 1_4_1_13) 
1_4_1_13 1355 Salmonella paratyphi GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 1_4_1_13) 
1_4_1_13 1356 Salmonella paratyphi GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 1_4_1_13) 
1_4_1_13 3430 Salmonella paratyphi GLUTAMATE SYNTHASE [NADPH] LARGE CHAIN (EC l_4_l_13) 
l_4_l_13 3431 Salmonella paratyphi GLUTAMATE SYNTHASE (NADPH) LARGE CHAIN PRECURSOR (EC 
1_4_1_13) 

1_4_1_13 5149 Salmonella paratyphi GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 1_4_1_13) 
1_4J_13 7088 Salmonella paratyphi GLUTAMATE SYNTHASE (NADPH) LARGE CHAIN PRECURSOR (EC 
1_4_1_13> 

1 _4-_ 1 _ 1 3 2587 Salmonella enteritidis GLUTAMATE SYNTHASE (NADPH) LARGE CHAIN PRECURSOR (EC 
1_4_1_13) 

1_4_1_13 3059 Salmonella dublin GLUTAMATE SYNTHASE (NADPH) LARGE CHAIN PRECURSOR (EC 
1_4_1_13) 

1_4_1_13 4130 Saccharomyces cerevisiae GLT1 GLUTAMATE SYNTHASE [NADPH] LARGE CHAIN (EC 
1_4_1_13) 

1_4_1_13 6 Rickettsia prowazekii RP006 GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 1_4_1_13) 
1_4_1_13 2913 Pseudomonas aeruginosa gltB GLUTAMATE SYNTHASE [NADPH] LARGE CHAIN (EC 
1_4_1_13) 

1_4_1_13 5881 Pseudomonas aeruginosa PA0440 GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 
1_4_1_13) 

1_4_1_13 8617 Pseudomonas aeruginosa gltD GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 
1_4_1_13) 

1_4_1_13 287 Mycobacterium tuberculosis gltB GLUTAMATE SYNTHASE [NADPH] LARGE CHAIN (EC 
1_4_1_13) 

1_4_1_13 288 Mycobacterium tuberculosis gltD GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 
1_4_1_13) 

1_4_1_13 1625 Mycobacterium leprae BS-gltB GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 
1_4_1_13) 

1_4_1_13 1626 Mycobacterium leprae EC-gltB GLUTAMATE SYNTHASE [NADPH] LARGE CHAIN (EC 
1_4_1_13) 

1_4_1_13 994 Mycobacterium bovis EC-gltB GLUTAMATE SYNTHASE [NADPH] LARGE CHAIN (EC 
1_4_1_13) 

1_4_1_13 995 Mycobacterium bovis BS-gltB GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 
1_4_1_13) 
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1_4_1_13 6098 Klebsiella pneumoniae GLUTAMATE SYNTHASE (NADPH) LARGE CHAIN PRECURSOR 
(EC l_4_l_13) 

1_4_1_13 6099 Klebsiella pneumoniae GLUTAMATE SYNTHASE [NADPH] LARGE CHAIN (EC t_4_l_13) 
1_4_1_13 6100 Klebsiella pneumoniae GLUTAMATE SYNTHASE (NADPH) LARGE CHAIN PRECURSOR 
(EC 1_4J_13) 

1_4_1_13 6101 Klebsiella pneumoniae GLUTAMATE SYNTHASE (NADPH) LARGE CHAIN PRECURSOR 
(EC 1_4_1_13) 

1_4_1_13 6102 Klebsiella pneumoniae GLUTAMATE SYNTHASE (NADPH) LARGE CHAIN PRECURSOR 
(EC 1_4_1_13) 

1_4_1_13 6103 Klebsiella pneumoniae GLUTAMATE SYNTHASE (NADPH) LARGE CHAIN PRECURSOR 
(EC 1_4_1J3) 

1_4_1_13 6104 Klebsiella pneumoniae GLUTAMATE SYNTHASE [NADPH] LARGE CHAIN (EC 1_4_1_13) 
1_4_1_13 6105 Klebsiella pneumoniae GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 1_4_1_13) 
1_4_1_13 6106 Klebsiella pneumoniae GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 1_4_1_13) 
1 4 1 13 6107 Klebsiella pneumoniae GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 1_4_1_13) 
1_4_1_13 6108 Klebsiella pneumoniae GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 1_4_1_13) 
1_4_1_13 6494 Klebsiella pneumoniae GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 1_4_1_13) 
1_4_1_13 6495 Klebsiella pneumoniae GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 1_4_1_13) 
1_4_1_13 2095 Escherichia coli b2146 GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 1_4_1_13) 
1_4_1_13 3135 Escherichia coli gltB GLUTAMATE SYNTHASE [NADPH] LARGE CHAIN (EC 1_4_1_13) 
l_4_l_I3 3136 Escherichia coli gltD GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 1_4_1_13) 
1_4_1_13 5497 Escherichia coli yffG GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC l_4_l_13) 
1_4_1_13 5709 Escherichia coli b2887 GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 1_4_1_13) 
1_4_1_13 655 Enterococcus faecalis BS-gltA GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 
14113) 

1_4_1_13 1605 Clostridium difficite GLUTAMATE SYNTHASE (NADPH) (EC 1_4_1_13) 
1_4_1_13 2566 Clostridium difficile GLUTAMATE SYNTHASE [NADPH] LARGE CHAIN (EC 1_4_1_13) 
1_4_1_13 2604 Clostridium difficite GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 1_4_I_13) 
1_4_1_13 345 Clostridium acetobutylicum26460938_C3_l 19 GLUTAMATE SYNTHASE (NADPH) SMALL 
CHAIN (EC 1_4_1_13) 

1_4_1_13 2102 Clostridium acetobutylicum 24505468_C3_30 GLUTAMATE SYNTHASE (NADPH) SMALL 
CHAIN (EC 1_4_1_13) 

1_4_1_13 2103 Clostridium acetobutylicum 5897938_C3_29 GLUTAMATE SYNTHASE [NADPH] LARGE 
CHAIN (EC i_4_l_13) 

1_4_1_13 2105 Clostridium acetobutylicum 34103388_C1_24 GLUTAMATE SYNTHASE (NADPH) LARGE 
CHAIN PRECURSOR (EC 1_4_1_13) 

l_4_l_13 1 103 Campylobacter jejuni gltB GLUTAMATE SYNTHASE [NADPH] LARGE CHAIN (EC 
1_4_1_13) 

l_4_l_13 1 1 12 Campylobacter jejuni gltD GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 
1_4_1_13) 

1_4_1_13 819 Bordetella pertussis GLUTAMATE SYNTHASE (NADPH) LARGE CHAIN PRECURSOR (EC 
1_4_1_13) 

1_4_1_13 1273 Bordetella pertussis BS-gltB GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 
1_4_1_13) 

1_4_1_13 1274 Bordetella pertussis EC-gltB GLUTAMATE SYNTHASE [NADPH] LARGE CHAIN (EC 
1_4_1_13) 

1_4_1_13 5535 Bordetella bronchiseptica GLUTAMATE SYNTHASE [NADPH] LARGE CHAIN (EC 1_4_1_13) 
1_4_1_13 6292 Bordetella bronchiseptica BS-gltB GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 
1_4_1_13> 

1_4_1_13 7628 Bordetella bronchiseptica GLUTAMATE SYNTHASE [NADPH] LARGE CHAIN (EC 1_4_1_13) 
1_4_1_13 1843 Bacillus subtilis gltB GLUTAMATE SYNTHASE (NADPH) SMALL CHAIN (EC 1_4_1_13) 
1_4_1_13 1844 Bacillus subtilis gltA GLUTAMATE SYNTHASE [NADPH] LARGE CHAIN (EC 1_4_1_13) 
1_4_1_16 523 Porphyromonas gingivalis MESO-DIAMINOPIMELATE D-DEHYDROGENASE (EC 1_4_1_16) 
l_4_l_2 5304 Vibrio cholerae El Tor N16961 ORF01910 NAD-SPECIFIC GLUTAMATE DEHYDROGENASE 
(EC 1_4_1_2) 

l_4_l_2 2950 Saccharomyces cerevisiae GDH2 NAD-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 
1_4_1_2) 

1_4_1_2 202 Pseudomonas aeruginosa PA3068 NAD-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 

1_4_1_2) 

1_4_1_2 971 Porphyromonas gingivalis EC-gdhA NAD-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 
1_4_1_2) 
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1 4 1_2 201 Neurospora crassa AAA33601J NAD-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 
1_4_1_2) 

1_4_1_2 308 Neurospora crassa gdh NAD-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 1_4_1_2) 
1_4_1_2 204 Neisseria gonorrhoeae NAD-SPECIFIC GLUTAMATE DEHYDROGENASE (EC I_4_l_2) 
1_4_1_2 3099 Mycobacterium tuberculosis Rv2476c NAD-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 
L 4 J_2) 

1_4_1_2 2138 Mycobacterium leprae NAD-SPECIFEC GLUTAMATE DEHYDROGENASE (EC 1_4_1_2) 
1_4_1_2 2464 Mycobacterium leprae NAD-SPECIFIC GLUTAMATE DEHYDROGENASE (EC l_4_l_2) 
1_4_1_2 440 Mycobacterium bovis NAD-SPECIFIC GLUTAMATE DEHYDROGENASE (EC I_4_l_2) 
1_4_1_2 1601 Clostridium difficilespjP27346 NAD-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 
1_4_1_2> 

1_4_1_2 2292 Bacillus subtihs ypcA NAD-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 1 _4_ 1 _2) 
1_4_1_2 3773 Bacillus subtilis yweB NAD-SPECIFIC GLUTAMATE DEHYDROGENASE (EC I_4_l_2) 
1_4_1_4 2029 Yersinia pestis EC-gdhA NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC l_4_i_4) 
1_4_1_4 804 Streptococcus pneumoniae EC-gdhA NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 
l_4_l_4) 

1_4_1_4 335 Streptococcus mutans EC-gdhA NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 
1_4_1_4) 

1_4_1_4 319 Streptococcus equi EC-gdhA NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 1_4_1_4) 
1_4_1_4 2672 Staphylococcus aureus NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 1_4_1_4) 
1_4_1_4 6160 Salmonella typhimurium gdh A NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 

1_4_1_4) 

1_4_1_4 3529 Salmonella typhi NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 1_4_1_4) 
1_4_1_4 957 Salmonella paratyphi NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 1_4_1_4) 
1_4_1_4 41 13 Salmonella dubhn NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 1_4_1_4) 
1_4_1_4 6482 Saccharomyces cerevisiae GDH3 NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 

1_4_1_4) 

1_4_1_4 8270 Saccharomyces cerevisiae GDH 1 NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 
1_4_1_4) 

1_4_1_4 7537 Pseudomonas aeruginosa gdhA NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 
1_4_1_4) 

1_4_1_4 976 Pasteurella multocida gdhA NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 1_4_1_4) 
1_4_1_4 79 Neurospora crassa AAA33557_1 NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 

1_4_1_4) 

1_4_1_4 80 Neurospora crassa AAA33558_1 NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 
l_4_l_4) 

1_4_1_4 81 Neurospora crassa AAA33559_1 NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 
1_4_1_4) 

l_4_l_4 20221 Neurospora crassa NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 1_4_1_4) 
1_4_1_4 72 Neisseria gonorrhoeae EC-gdhA NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 

1_4_1_4) 

1_4_1_4 203 Neisseria gonorrhoeae NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 1_4_1_4) 
1_4_1_4 502 Klebsiella pneumoniae NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 1_4_1_4) 
1_4_1_4 6084 Klebsiella pneumoniae NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 1_4_1_4) 
1_4_1_4 1317 Helicobacter pylori HP0380 NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 1_4_1_4) 
1_4_1_4 992 Helicobacter pylori J99sp|Q9ZKD8 NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 
1_4_1_4) 

1_4_1_4 7643 Haemophilus influenzae HI0189 NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 
1_4_1_4) 

1_4_1_4 1718 Escherichia coli gdhA NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 1_4_1_4) 
1_4_1_4 1 172 Enterococcus faecalis EC-gdhA NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 
1_4_1_4) 

1_4_1_4 1796 Corynebacterium diphtheriae NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 1_4_1_4) 
1_4_1_4 1800 Clostridium acetobutylicum 20501592_F3_13 NADP-SPECIFIC GLUTAMATE 
DEHYDROGENASE (EC 1_4_1_4) 

1_4_1_4 2947 Bordetella pertussis EC-gdhA NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 
1_ 4 J_ 4 ) 

1_4_1_4 8047 Bordetella bronchiseptica EC-gdhA NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 
1_4_1_4) 

1_4_1_9 5327 Pseudomonas aeruginosa ldh LEUCINE DEHYDROGENASE (EC 1_4_1_9) 

1_4_1_9 742 Chlamydia trachomatis D/UW-3/Cx BS-yqiT LEUCINE DEHYDROGENASE (EC 1_4_1_9) 

1_4_1_9 947 Chlamydia pneumoniae AR39 CP0947 LEUCINE DEHYDROGENASE (EC 1_4_1_9) 
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1_4_1_9 850 Chlamydia pneumoniae CWL029 BS-yqiT LEUCINE DEHYDROGENASE (EC l_4_l_9) 

1_4_1_9 2403 Bacillus subttlis yqiT LEUCINE DEHYDROGENASE (EC i_4_l_9) 

1_4_3_16 6756 Yersinia pseudotuberculosis EC-nadB L-ASPARTATE OXIDASE (EC 1_4_3_16) 

1_4_3_16 603 Yersinia pestis EC-nadB L-ASPARTATE OXIDASE (EC 1_4_3_16) 

1_4_3_16 6226 Vibrio cholerae El Tor N16961 ORF03122 L-ASPARTATE OXIDASE (EC 1_4_3_16) 

1_4_3_16 4328 Salmonella typhimunum mcB L-ASPARTATE OXIDASE (EC 1_4_3_16) 

1_4_3_16 5253 Salmonella typhi L-ASPARTATE OXIDASE (EC 1_4_3_I6) 

L 4 _3_16 3230 Salmonella paratyphi L-ASPARTATE OXIDASE (EC 1_4_3_16) 

1_4_3_16 1886 Salmonella ententidis L-ASPARTATE OXIDASE (EC 1_4_3_16) 

1_4_3_I6 3108 Salmonella dublin L-ASPARTATE OXIDASE (EC 1_4_3_16) 

1_4_3_I6 1959 Pseudomonas aeruginosa nadB L-ASPARTATE OXIDASE (EC l_4_3_16) 

1_4_3_I6 1392 Porphyromonas gingivalis EC-nadB L-ASPARTATE OXIDASE (EC 1_4_3_16) 

1_4_3_16 1087 Neisseria gonorrhoeae EC-nadB L-ASPARTATE OXIDASE (EC 1_4_3_16) 

I_4_3_16 2617 Mycobacterium tuberculosis nadB L-ASPARTATE OXIDASE (EC 1_4_3_16) 

1_4_3_16 1573 Mycobacterium leprae EC-nadB L-ASPARTATE OXIDASE (EC 1_4_3_16) 

1_4_3_16 3182 Mycobacterium bovis EC-nadB L-ASPARTATE OXIDASE (EC 1_4_3_16) 

1_4_3_16 5505 Klebsiella pneumoniae L-ASPARTATE OXIDASE (EC 1_4_3_16) 

1_4_3_16 2514 Eschenchia coli nadB L-ASPARTATE OXIDASE (EC 1_4_3_16) 

1_4_3_16 1 184 Corynebacterium diphtheriae L-ASPARTATE OXIDASE (EC 1_4_3_16) 

1_4_3_16 2720 Clostridium difficile EC-nadB L-ASPARTATE OXIDASE (EC 1_4_3_16) 

1_4_3_16 2132 Clostridium acetobutyhcum 38069002_F1_1 L-ASPARTATE OXIDASE (EC 1_4_3_16) 

1_4_3_16 2781 Bacillus subtilis nadB L-ASPARTATE OXIDASE (EC 1_4_3_16) 

1_4_3_2 1900 Bacillus subtilis yobN L-AMINO ACID OXIDASE (EC 1_4_3_2) 

1_4_7_1 6140 Vibrio cholerae El Tor N 16961 ORF03003 FERREDOXIN-DEPENDENT GLUTAMATE 
SYNTHASE 1 (EC 1_4_7_1) 

1_4_7_1 2010 Pseudomonas aeruginosa PA3602 FERREDOXIN-DEPENDENT GLUTAMATE SYNTHASE (EC 
1_4_7_1) 

1_4_7_1 2104 Clostridium acetobutyhcum 2581250_C2_27 FERREDOXIN-DEPENDENT GLUTAMATE 
SYNTHASE 1 (EC 1_4_7_1) 

1_4_7_1 818 Bordetella pertussis FERREDOXIN-DEPENDENT GLUTAMATE SYNTHASE (EC 1_4_7_1) 
1_4_7_1 3907 Bordetella pertussis BS-yerD FERREDOXIN-DEPENDENT GLUTAMATE SYNTHASE (EC 
t_4_7_l) 

1_4_7_1 6419 Bordetella bronchiseptica BS-yerD FERREDOXIN-DEPENDENT GLUTAMATE SYNTHASE (EC 
1_4_7_1) 

1_4_7_1 660 Bacillus subtilis yerD FERREDOXIN-DEPENDENT GLUTAMATE SYNTHASE (EC 1_4_7_1) 
1_4_99_1 5331 Yersinia pseudotuberculosis EC-dadA D- AMINO ACID DEHYDROGENASE SMALL SUBUNIT 
(EC 1_4_99_1) 

1_4_99_1 6002 Yersinia pseudotuberculosis D- AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 
1_4_99_1) 

1_4_99_1 3789 Yersinia pestis EC-dadA D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 
1_4_99_1) 

1_4_99_1 4477 Yersinia pestis D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 1_4_99_1) 
1_4_99_1 4641 Vibrio cholerae El Tor N16961 ORF01052 D-AMINO ACID DEHYDROGENASE SMALL 
SUBUNIT (EC 1_4_99_1) 

1_4_99_1 1393 Streptococcus pyogenes BS-yurR D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 
1_4_99_1) 

1_4_99_1 792 Streptococcus pneumoniae BS-yurR D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT 
(EC 1_4_99_1) 

1_4_99_1 1 186 Streptococcus mutans BS-yurR D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 
1_4_99_1) 

1_4_99_1 4472 Salmonella typhimurium dadR D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 
1_4_99_1) 

1_4_99_1 79 Salmonella typhi D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 1_4_99_1) 
1_4_99_1 2482 Salmonella paratyphi D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 1_4_99_1) 
1_4_99_1 2483 Salmonella paratyphi D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 1_4_99_1) 
1_4_99_1 4058 Salmonella ententidis D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 1_4_99_1) 
1_4_99_1 2174 Salmonella dublin D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 1_4_99_1) 
1_4_99_1 7387 Pseudomonas aeruginosa dadA D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 
1_4_99_1) 

1_4_99_1 8614 Pseudomonas aeruginosa PA5084 D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 
1_4_99_1) 

1_4_99_1 606 Pasteurella multocida D-AMINO ACID DEHYDROGENASE LARGE SUBUNIT (EC 1_4_99_1) 
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1_4_99_1 502 Neisseria gonorrhoeae EC-dadA D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 
]_4_99J) 

1_4_99_1 1237 Klebsiella pneumoniae D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 

1_4_99_1) 

1_4_99_1 2209 Klebsiella pneumoniae D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 
L 4 _99_l) 

1_4_99_1 358 Helicobacter pylori HP0943 D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 

1_4_99_1) 

1_4_99_1 875 Helicobacter pylon J99spjQ9ZKQ7 D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT 
(EC l_4_99_i) 

1_4_99_1 1 151 Escherichia coll dadA D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 1_4_99_1) 
1_4_99_1 2556 Enterococcus faecium (DOE) D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 
1_4_99_1) 

1_4_99_1 1315 Enterococcus faecalis D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC l_4_99_l) 
1_4_99_1 2028 Corynebactenum diphthenae D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 
1_4_99_1) 

1_4_99_1 13 Borrelia burgdorferi BB0756 D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 
1_4_99_1) 

1_4_99_1 1238 Bordetella pertussis D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 1_4_99_1) 
1_4_99_1 3224 Bordetella pertussis EC-dadA D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 
1_4_99_1) 

1_4_99_1 3265 Bordetella pertussis D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 1_4_99_1) 
1_4_99_1 3760 Bordetella pertussis D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 1_4_99_1) 
1_4_99_1 4929 Bordetella bronchiseptica D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 

1_4_99_1) 

1_4_99_1 5351 Bordetella bronchiseptica D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 
1_4_99_1) 

1_4_99_1 6155 Bordetella bronchiseptica D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 

1_4_99_1) 

1_4_99_1 8285 Bordetella bronchiseptica EC-dadA D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT 
(EC 1_4_99_1) 

1_4_99_1 9212 Bordetella bronchiseptica D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 
1_4_99_1) 

1_4_99_1 3258 Bacillus subtilis yurR D-AMINO ACID DEHYDROGENASE SMALL SUBUNIT (EC 1_4_99_1) 
1_4_99_1 3668 Bacillus subtilis ywmD D-AMINO ACID DEHYDROGENASE LARGE SUBUNIT (EC 

1_4_99_1) 

1_5_1_19 57 Pseudomonas aeruginosa hcnB D-nopaline dehydrogenase (EC 1_5_1_19) 
l_5_l_28 1247 Staphylococcus aureus OPINE DEHYDROGENASE (EC I_5_l_28) 

1_5_1_7 284 Saccharomyces cerevisiae LYS1 SACCHAROPINE DEHYDROGENASE (NAD+, L-LYSINE 
FORMING) (EC 1_5_1_7) 

1_5_3_I 216 Yersinia pestis SARCOSINE OXIDASE (EC 1_5_3_1) 

1_5_3_1 5197 Salmonella typhimurium solA SARCOSINE OXIDASE (EC 1_5_3_1) 

1_5_3_1 1237 Salmonella typhi SARCOSINE OXIDASE (EC 1_5_3_1) 

1_5_3_1 1527 Salmonella paratyphi SARCOSINE OXIDASE (EC 1_5_3 J) 

1_5_3_1 1528 Salmonella paratyphi SARCOSINE OXIDASE (EC 1_5_3_1) 

1_5_3_1 3134 Salmonella enteritidis PUTATIVE SARCOSINE OXIDASE (EC 1_5_3_1) 

1_5_3_1 2513 Salmonella dublin PUTATIVE SARCOSINE OXIDASE (EC 1_5_3_1) 

1_5_3_1 59 Pseudomonas aeruginosa hcnA SARCOSINE OXIDASE ALPHA SUBUNIT (EC 1_5_3_1) 

1_5_3_1 154 Pseudomonas aeruginosa soxD SARCOSINE OXIDASE DELTA SUBUNIT (EC 1_5_3_1) 

1_5_3_1 5004 Pseudomonas aeruginosa soxG SARCOSINE OXIDASE GAMMA SUBUNIT (EC 1_5_3_1) 

1_5_3_1 5645 Pseudomonas aeruginosa soxB SARCOSINE OXIDASE BETA SUBUNIT (EC 1_5_3_1) 

1_5_3_1 5689 Pseudomonas aeruginosa PA1488 SARCOSINE OXIDASE ALPHA SUBUNIT (EC 1_5_3_1) 

1_5_3_1 6006 Pseudomonas aeruginosa PA1028 SARCOSINE OXIDASE BETA SUBUNIT (EC 1_5_3_1) 

1_5_3_1 6721 Pseudomonas aeruginosa PA3863 SARCOSINE OXIDASE BETA SUBUNIT (EC 1_5_3_1) 

1_5_3_1 8077 Pseudomonas aeruginosa soxA SARCOSINE OXIDASE ALPHA SUBUNIT (EC 1_5_3_1) 

1 5 3 1 7136 Klebsiella pneumoniae SARCOSINE OXIDASE (EC 1_5_3_1) 

1_5_3_1 4752 Escherichia coli bl059 SARCOSINE OXIDASE (EC 1_5_3_1) 

1_5_3_1 962 Clostridium acetobutyticum 789635_C1_51 SARCOSINE OXIDASE ALPHA SUBUNIT (EC 

1_5_3_1) 

1_5_3_1 2442 Clostridium acetobutylicum 3942143_C3_29 SARCOSINE OXIDASE ALPHA SUBUNIT (EC 
1_5_3_1) 

1_5_3_1 209 Bordetella pertussis SARCOSINE OXIDASE BETA SUBUNIT (EC 1_5_3_1) 
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1_5_3_1 3048 Bordetella pertussis SARCOSrNE OXIDASE GAMMA SUBUMT (EC 1_5_3_1) 

1_5_3_1 3049 Bordetella pertussis SARCOSTNE OXIDASE ALPHA SUBUNIT (EC 1_5_3J) 

1_5_3_1 3050 Bordetella pertussis SARCOSINE OXIDASE BETA SUBUNIT (EC 1_5_3_1) 

1_5_3_1 3805 Bordetella pertussis SARCOSINE OXIDASE BETA SUBUNIT (EC 1_5_3_1) 

1_5_3_1 4755 Bordetella pertussis SARCOSINE OXIDASE DELTA SUBUNIT (EC 1_5_3_I) 

1_5_3_1 8077 Bordetella bronchiseptica SARCOSINE OXIDASE BETA SUBUNIT (EC 1_5_3_1) 

1_5_3_1 9593 Bordetella bronchiseptica SARCOSINE OXIDASE BETA SUBUNIT (EC 1_5_3_1) 

1_5_3_6 1593 Yersinia pestis 6-HYDROXY-D-NICOTINE OXIDASE (EC 1_5_3_6) 

1_5_3_6 3586 Mycobacterium tuberculosis Rvl726 6-HYDROXY-D-NICOTINE OXIDASE (EC 1_5_3_6) 

1_5_3_6 138 Mycobacterium bovis 6-HYDROXY-D-NICOTINE OXIDASE (EC 1_5_3_6) 

I_5_3_6 879 Bacillus subtilis ygaK 6-HYDROXY-D-NICOTINE OXIDASE (EC 1_5_3_6) 

1 _5_3_6 3447 Bacillus subtilis yvdP 6-HYDROXY-D-NICOTINE OXIDASE (EC 1_5_3_6) 

1_5_99_2 2270 Pseudomonas aeruginosa PA5309 DIMETHYLGLYCINE DEHYDROGENASE (EC 1_5_99_2) 

1_5_99_4 20548 Neurospora crassa NICOTINE DEHYDROGENASE (EC 1_5_99_4) 

1_5_99_4 3303 Bordetella pertussis NICOTINE DEHYDROGENASE (EC 1_5_99_4) 

1_5_99_4 3304 Bordetella pertussis NICOTINE DEHYDROGENASE (EC 1_5_99_4) 

1_5_99_4 5052 Bordetella bronchiseptica NICOTINE DEHYDROGENASE (EC 1_5_99_4) 

1„5_99_8 7719 Yersinia pseudotuberculosis EC-putA PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA- 

1- PYRROLINE-5-CARBOXYLATE DEHYDROGENASE (EC 1_5_1_12) 

1_5_99_8 3629 Yersinia pestis PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA- 1- PYRROLINE-5- 
CARBOXYLATE DEHYDROGENASE (EC 1_5_1_12) 

1_5_99_8 4963 Yersinia pestis EC-putA PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA- 1- 
PYRROLINE-5-CARBOXYLATE DEHYDROGENASE (EC 1_5_1_12) 

1_5_99_8 7573 Vibrio cholerae El TorN16961ORFA00849 PROLINE DEHYDROGENASE (EC 1_5_99_8) 
1_5_99_8 1984 Staphylococcus aureus PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA-1- 
P YRROLIN E-5 -C ARBOX Y LATE DEHYDROGENASE (EC 1_5_1_12) 

1_5_99_8 1534 Salmonella typhimurium PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA- 1- 
PYRROLINE-5-CARBOXYLATE DEHYDROGENASE (EC l_5_l_12) 

1_5_99_8 1536 Salmonella typhimurium putA PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA- 1- 
PYRROLINE-5-CARBOXYLATE DEHYDROGENASE (EC 1_5_1_12) 

l_5_99_8 232 Salmonella typhi PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA- 1- PYRROLINE-5- 
CARBOXYLATE DEHYDROGENASE (EC 1_5_1_12) 

1_5_99_8 465 Salmonella paratyphi PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA- 1- PYRROLINE-5- 
CARBOXYLATE DEHYDROGENASE (EC 1_5_1_12) 

1_5_99_8 1391 Salmonella paratyphi PROLINE DEHYDROGENASE (EC 1_5_99_8) 
1_5_99_8 1392 Salmonella paratyphi PROLINE DEHYDROGENASE (EC 1_5_99_8) 
1_5_99_8 1393 Salmonella paratyphi PROLINE DEHYDROGENASE (EC 1_5_99_8) 
1_5_99_8 1394 Salmonella paratyphi PROLINE DEHYDROGENASE (EC 1_5_99_8) 

1_5_99_8 6939 Salmonella paratyphi PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA- 1- PYRROLINE- 
5-CARBOXYLATE DEHYDROGENASE (EC l_5_l_12) 

1_5_99_8 8536 Pseudomonas aeruginosa putA PROLINE DEHYDROGENASE (EC 1_5_99_8) 

1 _5_99_S 1546 Pasteurella multocida putA PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA- 1- 

PYRROLINE-5-CARBOXYLATE DEHYDROGENASE (EC 1_5_1_12) 

1_5_99_8 1077 Neisseria gonorrhoeae EC-putA PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA- 1- 
PYRROLINE-5-CARBOXYLATE DEHYDROGENASE (EC 1_5_1_12) 

1_5_99_8 4414 Mycobacterium tuberculosis Rvl 188 PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA- 1- 
PYRROLINE-5-CARBOXYLATE DEHYDROGENASE (EC 1_5_1_12) 

1_5_99_8 2099 Mycobacterium bovis BS-yusM PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA- 1- 
PYRROLINE-5-CARBOXYLATE DEHYDROGENASE (EC 1_5_1_12) 

1_5_99_8 5147 Klebsiella pneumoniae PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA- 1- 
PYRROLINE-5-CARBOXYLATE DEHYDROGENASE (EC 1_5_1_12) 

1_5_99_8 5148 Klebsiella pneumoniae PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA- 1- 
PYRROLINE-5-CARBOXYLATE DEHYDROGENASE (EC 1_5_1_12) 

1_5_99_8 5149 Klebsiella pneumoniae PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA- 1- 
PYRROLINE-5-CARBOXYLATE DEHYDROGENASE (EC 1_5_1_12) 

1_5_99_8 5150 Klebsiella pneumoniae PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA- 1- 
PYRROLINE-5-CARBOXYLATE DEHYDROGENASE (EC 1_5_1_12) 

1_5_99_8 5152 Klebsiella pneumoniae PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA- 1- 
PYRROLINE-5-CARBOXYLATE DEHYDROGENASE (EC 1_5_1_12) 

1_5_99_8 5 153 Klebsiella pneumoniae PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA- 1 - 
PYRROLINE-5-CARBOXYLATE DEHYDROGENASE (EC 1_5_1_12) 
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i_5_99_8 1016 Helicobacter pylon HP0056 PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA- 1- 
PYRROLINE-5-CARBOXYLATE DEHYDROGENASE (EC l_5_l_i2) 

1_5_99_8 48 Helicobacter pylon J99 putA PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA- 1 - 
PYRROLINE-5-CARBOXYLATE DEHYDROGENASE (EC 1_5_1_12) 

1_5_99_8 4733 Escherichia coli putA PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA- 1- PYRROLINE- 
5-CARBOXYLATE DEHYDROGENASE (EC 1_5_1_12) 

1_5_99_8 1960 Campylobacter jejuni putA PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA- 1- 
PYRROLINE-5-CARBOXYLATE DEHYDROGENASE (EC 1_5_1_12) 
1_5_99_8 2799 Bordetella pertussis EC-putA PROLINE DEHYDROGENASE (EC 1_5_99_8) 
1_5_99_8 2801 Bordetella pertussis PROLINE DEHYDROGENASE (EC 1_5_99_8) 

1_5_99_8 7693 Bordetella bronchiseptica EC-putA PROLINE DEHYDROGENASE (EC 1_5_99_S) / DELTA- 1- 
PYRROLINE-5-CARBOXYLATE DEHYDROGENASE (EC 1_5_1_12) 

1_5_99_8 321 Bacillus subtilis ycgM PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA- 1- PYRROLINE- 
5-CARBOXYLATE DEHYDROGENASE (EC 1_5_1_12) 

1_5_99_8 3279 Bacillus subtilis yusM PROLINE DEHYDROGENASE (EC 1_5_99_8) / DELTA- 1- 

PYRROLINE-5-CARBOXYLATE DEHYDROGENASE (EC 1_5_1_12) 

1_5_99_9 825 Mycobacterium tuberculosis Rv2951c F420-DEPENDENT 

METHYLENETETRAHYDROMETHANOPTERIN DEHYDROGENASE (EC 1_5_99_9) 

1_5_99_9 1655 Mycobacterium leprae F420-DEPENDENT METHYLENETETRAHYDROMETHANOPTERIN 

DEHYDROGENASE (EC 1_5_99_9) 

1_5_99_9 206 Mycobacterium bovis F420-DEPENDENT METHYLENETETRAHYDROMETHANOPTERIN 
DEHYDROGENASE (EC 1_5_99_9) 

1_6_1_1 2656 Salmonella ententidis SOLUBLE PYRIDINE NUCLEOTIDE TRANSHYDROGENASE (EC 
1_6_1_1) 

1 J5_l J 833 Rickettsia prowazekii RP862 NAD(P) TRANSHYDROGENASE SUBUNIT ALPHA (EC 1_6_1_1) 
1 6 1 1 557 Porphyromonas gingivalis EC-pntA NAD(P) TRANSHYDROGENASE SUBUNIT ALPHA (EC 
1_6_1_1) 

1_6_1_1 3626 Mycobacterium tuberculosis pntAB NAD(P) TRANSHYDROGENASE SUBUNIT ALPHA (EC 
1_6_1_1) 

1_6_1_1 2862 Mycobacterium leprae EC-pntA NAD(P) TRANSHYDROGENASE SUBUNIT ALPHA (EC 
1_6_1_1) 

1_6_1_1 866 Mycobacterium bovis EC-pntA NAD(P) TRANSHYDROGENASE SUBUNIT ALPHA (EC 

1_6_1_1) 

1_6_1_1 3738 Bordetella pertussis NAD(P) TRANSHYDROGENASE PRECURSOR (EC 1_6_1_1) 
1_6_1_1 9560 Bordetella bronchiseptica NAD(P) TRANSHYDROGENASE SUBUNIT ALPHA (EC 1_6_1_1) 
1_6_1_1 9561 Bordetella bronchiseptica EC-pntA NAD(P) TRANSHYDROGENASE SUBUNIT ALPHA (EC 
1_6_1_1) 

l_6_6_l 2837 Salmonella typhimurium NITRATE REDUCTASE (EC 1_6_6_1) 

1_6_6_1 2152 Salmonella paratyphi NITRATE REDUCTASE (EC 1_6_6_1) 

1_6_6_1 2153 Salmonella paratyphi NITRATE REDUCTASE (EC 1_6_6_1) 

1_6_6_1 3177 Pseudomonas aeruginosa PA4882 NITRATE REDUCTASE (EC 1_6_6_1) 

1_6_6_1 1252 Klebsiella pneumoniae NITRATE REDUCTASE (EC 1_6_6_1) 

1_6_6_1 1924 Escherichia coli bl971 NITRATE REDUCTASE (EC I_6_6_l) 

1_6_6_3 7493 Yersinia pseudotuberculosis NITRATE REDUCTASE (NADPH) (EC 1_6_6_3) 

1_6_6_3 2955 Yersinia pestis NITRATE REDUCTASE (NADPH) (EC 1_6_6_3) 

l_6_6_3 4617 Salmonella typhi NITRATE REDUCTASE (NADPH) (EC t_6_6_3) 

1_6_6_3 3443 Pseudomonas aeruginosa PA4692 NITRATE REDUCTASE (NADPH) (EC 1_6_6_3) 

1_6_6_3 710 Pasteurella multocida NITRATE REDUCTASE (NADPH) (EC 1_6_6_3) 

1_6_6_3 210 Neurospora crassa nit-3 NITRATE REDUCTASE (NADPH) (EC 1_6_6_3) 

1_6_6_3 50 Haemophilus ducreyi NITRATE REDUCTASE (NADPH) (EC 1_6_6_3) 

1_6_6_3 2378 Campylobacter jejuni Cj0379c NITRATE REDUCTASE (NADPH) (EC 1_6_6_3) 

1_6_6_3 205 Bordetella pertussis NITRATE REDUCTASE (NADPH) (EC 1_6_6_3) 

1_6_6_3 7828 Bordetella bronchiseptica NITRATE REDUCTASE (NADPH) (EC 1_6_6_3) 

l_6_6_4 7870 Yersinia pseudotuberculosis EC-mrD NITRITE REDUCTASE (NAD(P)H) SMALL SUBUNIT (EC 

1_6_6_4) 

1_6_6_4 7871 Yersinia pseudotuberculosis EC-nirB NITRITE REDUCTASE [NAD(P)H] LARGE SUBUNIT (EC 
1_6_6_4) 

1_6_6_4 1482 Yersinia pestis EC-nirD NITRITE REDUCTASE (NAD(P)H) SMALL SUBUNIT (EC 1_6_6_4) 
1_6_6_4 1483 Yersinia pestis EC-nirB NITRITE REDUCTASE [NAD{P)H] LARGE SUBUNIT (EC 1_6_6_4) 
1_6_6_4 1666 Staphylococcus aureus BS-nasE NITRITE REDUCTASE (NAD(P)H) SMALL SUBUNIT (EC 
1_6_6_4) 
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1_6_6_4 1667 Staphylococcus aureus EC-nirB NITRITE REDUCTASE [NAD(P)H] LARGE SUBUNIT (EC 
L6_6_4) 

1_6_6_4 428 1 Salmonella typhimunum mrB NITRITE REDUCTASE [NAD(P)H] LARGE SUBUNIT (EC 
L6_6_4) 

1_6_6_4 4285 Salmonella typhimunum nirD NITRITE REDUCTASE (NAD(P)H) SMALL SUBUNIT (EC 
1_6_6_4) 

1_6_6_4 1465 Salmonella typhi NITRITE REDUCTASE [NAD(P)H] LARGE SUBUNIT (EC 1_6_6_4) 
1_6_6_4 5538 Salmonella typhi NITRITE REDUCTASE (NAD(P)H) SMALL SUBUNIT (EC 1_6_6_4) 
1_6_6_4 4565 Salmonella paratyphi NITRITE REDUCTASE [NAD(P)H] LARGE SUBUNIT (EC 1_6_6_4) 
1_6_6_4 4566 Salmonella paratyphi NITRITE REDUCTASE [NAD(P)H] LARGE SUBUNIT (EC 1_6_6_4) 
1_6_6_4 4830 Salmonella paratyphi NITRITE REDUCTASE [NAD(P)H] LARGE SUBUNIT (EC 1_6_6_4) 
1_6_6_4 3193 Salmonella enteritidis NITRITE REDUCTASE (NAD(P)H) SMALL SUBUNIT (EC 1_6_6_4) 
1_6_6_4 3194 Salmonella enteritidis NITRITE REDUCTASE [NAD(P)H] LARGE SUBUNIT (EC 1_6_6_4) 
1_6_6_4 3543 Salmonella dublin NITRITE REDUCTASE [NAD(P)H] LARGE SUBUNIT (EC 1_6_6_4) 
1_6_6_4 1480 Pseudomonas aeruginosa nirB NITRITE REDUCTASE [NAD(P)H] LARGE SUBUNIT (EC 
1_6_6_4) 

1_6_6_4 8404 Pseudomonas aeruginosa nirD NITRITE REDUCTASE (NAD(P)H) SMALL SUBUNIT (EC 
1_6_6_4) 

1_6_6_4 20261 Neurospora crassa NITRITE REDUCTASE (NAD(P)H) (EC 1_6_6_4) 

1_6_6_4 4034 Mycobacterium tuberculosis nirB NITRITE REDUCTASE [NAD(P)H] LARGE SUBUNIT (EC 
1_6_6_4) 

1_6_6_4 4036 Mycobacterium tuberculosis nirD NITRITE REDUCTASE (NAD(P)H) SMALL SUBUNIT (EC 
1J5_6_4) 

1_6_6_4 303 Mycobacterium bovis NITRITE REDUCTASE [NAD(P)H] LARGE SUBUNIT (EC 1_6_6_4) 
1_6_6_4 1934 Mycobacterium bovis EC-mrD NITRITE REDUCTASE (NAD(P)H) SMALL SUBUNIT (EC 
1_6_6_4) 

1_6_6_4 1935 Mycobacterium bovis EC-nirB NITRITE REDUCTASE [NAD(P)H] LARGE SUBUNIT (EC 
L6_6_4) 

1_6_6_4 1650 Klebsiella pneumoniae NITRITE REDUCTASE [NAD(P)H] LARGE SUBUNIT (EC 1_6_6_4) 
1_6_6_4 1651 Klebsiella pneumoniae NITRITE REDUCTASE [NAD(P)H] LARGE SUBUNIT (EC l_6_6_4) 
1_6_6_4 2569 Klebsiella pneumoniae NITRITE REDUCTASE [NAD(P)H] LARGE SUBUNIT (EC l_6_6_4) 
1_6_6_4 6332 Klebsiella pneumoniae NITRITE REDUCTASE (NAD(P)H) SMALL SUBUNIT (EC 1_6_6_4) 
1_6_6_4 6333 Klebsiella pneumoniae NITRITE REDUCTASE [NAD(P)H] LARGE SUBUNIT (EC l_6_6_4) 
1_6_6_4 6334 Klebsiella pneumoniae NITRITE REDUCTASE [NAD(P)H] LARGE SUBUNIT (EC 1_6_6_4) 
1_6_6_4 6336 Klebsiella pneumoniae NITRITE REDUCTASE [NAD(P)H] LARGE SUBUNIT (EC 1_6_6_4) 
1_6_6_4 6337 Klebsiella pneumoniae NITRITE REDUCTASE [NAD(P)H] LARGE SUBUNIT (EC l_6_6_4) 
1_6_6_4 3283 Escherichia coli nirB NITRITE REDUCTASE [NAD(P)H] LARGE SUBUNIT (EC 1_6_6_4) 
1_6_6_4 3284 Escherichia coli nirD NITRITE REDUCTASE (NAD(P)H) SMALL SUBUNIT (EC 1_6_6_4) 
1_6_6_4 1934 Clostridium acetobutylicum 5120452_C2_31 NITRITE REDUCTASE (NAD(P)H) (EC 1_6_6_4) 
1_6_6_4 330 Bacillus subtilis nasE NITRITE REDUCTASE (NAD(P)H) SMALL SUBUNIT (EC 1_6_6_4) 
1_6_6_4 331 Bacillus subtilis nasD NITRITE REDUCTASE [NAD(P)H] LARGE SUBUNIT (EC 1_6_6_4) 
1_6_6_4 333 Bacillus subtilis nasB NITRITE REDUCTASE [NAD(P)H] LARGE SUBUNIT (EC 1_6_6_4) 
1_6_6_9 5490 Vibrio cholerae El Tor N 16961 ORF02162 TRIMETHYLAMINE-N-OXIDE REDUCTASE 
PRECURSOR (EC 1_6_6_9) 

1_6_6_9 5746 Vibrio cholerae El Tor N 16961 ORF02459 TRIMETHYLAMINE-N-OXIDE REDUCTASE (EC 
1_6_6_9) 

1_6_6_9 5854 Salmonella typhimurium torA TRIMETHYLAMINE-N-OXIDE REDUCTASE (EC 1_6_6_9) 

I_6_6_9 913 Salmonella typhi TRIMETHYLAMINE-N-OXIDE REDUCTASE (EC 1_6_6_9) 

1_6_6_9 2567 Salmonella paratyphi TRIMETHYLAMINE-N-OXIDE REDUCTASE PRECURSOR (EC 1_6_6_9) 

1_6_6_9 2568 Salmonella paratyphi TRIMETHYLAMINE-N-OXIDE REDUCTASE (EC 1_6_6_9) 

1_6_6_9 3432 Salmonella enteritidis TRIMETHYLAMINE-N-OXIDE REDUCTASE (EC 1_6_6_9) 

1_6_6_9 4052 Salmonella dublin TRIMETHYLAMINE-N-OXIDE REDUCTASE PRECURSOR (EC 1_6_6_9) 

1_6_6_9 6 Pasteurella multocida torA TRIMETHYLAMINE-N-OXIDE REDUCTASE PRECURSOR (EC 

1_6_6_9) 

1_6_6_9 1344 Helicobacter pylori HP0407 TRIMETHYLAMINE-N-OXIDE REDUCTASE (EC 1_6_6_9) 
1_6_6_9 965 Helicobacter pylori J99tr|Q9ZKG2 TRIMETHYLAMINE-N-OXIDE REDUCTASE (EC 1_6_6_9) 
1_6_6_9 13279 Haemophilus influenzae HI0643 TRIMETHYLAMINE-N-OXIDE REDUCTASE (EC 1_6_6_9) 
1_6_6_9 929 Haemophilus ducreyi EC-bisZ TRIMETHYLAMINE-N-OXIDE REDUCTASE (EC 1_6_6_9) 
1_6_6_9 960 Escherichia coli torA TRIMETHYLAMINE-N-OXIDE REDUCTASE (EC 1_6_6_9) 
1_6_6_9 5145 Escherichia coli bisZ TRIMETHYLAMINE-N-OXIDE REDUCTASE (EC 1_6_6_9) 
1_6_6_9 3925 Clostridium acetobutylicum 345692 1 6_C2_1 1 TRIMETHYLAMINE-N-OXIDE REDUCTASE (EC 
3_6_6_9) 
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1_6_6_9 3926 Clostridium acetobutyhcum 24695318_C1_8 TRIMETHYLAMINE-N-OXIDE REDUCTASE (EC 
1_6_6_9) 

1_6_6_9 3927 Clostridium acetobutyhcum 31 895662_C3_12 TRIMETHYLAMINE-N-OXIDE REDUCTASE (EC 
1_6_6_9) 

1_6_8_1 5170 Yersinia pestts NADH-DEPENDENT FMN REDUCTASE (EC 1_6_8_1) 

1_6_8_1 1004 Staphylococcus aureus NADH-DEPENDENT FMN REDUCTASE (EC 1_6_8_1) 

1_6_8_1 866 Pseudomonas aeruginosa PA3446 NADH-DEPENDENT FMN REDUCTASE (EC 1_6_8_1) 

1_6_8_1 5753 Klebsiella pneumoniae NADH-DEPENDENT FMN REDUCTASE (EC 1_6_8_1) 

1_6_8_1 4698 Escherichia coli b0937 NADH-DEPENDENT FMN REDUCTASE (EC 1 _6_8_ 1 > 

1_6_8_1 5745 Bordetella bronchiseptica NADH-DEPENDENT FMN REDUCTASE (EC 1_6_8_1) 

1_7_7_1 590 Mycobacterium tuberculosis rtirA FERREDOXIN—N ITRITE REDUCTASE (EC l_7_7_i) 

1_7_7_1 456 Mycobacterium bovis FERREDOXIN— NITRITE REDUCTASE (EC 1_7_7_1) 

1_7_7_1 457 Mycobacterium bovis FERREDOXIN— NITRITE REDUCTASE (EC 1_7_7_1) 

1_7_7J 3121 Clostridium difficile FERREDOXIN— NITRITE REDUCTASE (EC 1_7_7_1) 

1_7_7_1 444 Clostridium acetobutylicum 992202_C2_79 FERREDOXIN— NITRITE REDUCTASE (EC 1_7_7_1) 

1_7_99_4 7910 Yersinia pseudotuberculosis EC-napA PERIPLASMS NITRATE REDUCTASE PRECURSOR 

(EC 1_7_99_4) 

1_7_99_4 298 Yersinia pestis EC-napA PERIPLASMS NITRATE REDUCTASE PRECURSOR (EC 1_7_99_4) 
1_7_99_4 7184 Vibrio cholerae El TorN16961ORFA00362 PERIPLASMS NITRATE REDUCTASE 
PRECURSOR (EC 1_7_99_4) 

1_7_99_4 1637 Staphylococcus aureus RESPIRATORY NITRATE REDUCTASE I ALPHA CHAIN (EC 

1_7_99_4) 

l_7_99_4 1737 Staphylococcus aureus BS-narG NITRATE REDUCTASE ALPHA CHAIN (EC 1_7_99_4) 
l_7_99_4 1795 Staphylococcus aureus EC-narV NITRATE REDUCTASE GAMMA CHAIN (EC 1_7_99_4) 
1_7_99_4 1796 Staphylococcus aureus EC-narJ NITRATE REDUCTASE ALPHA CHAIN (EC 1_7_99_4) 
1_7_99_4 1797 Staphylococcus aureus EC-narY NITRATE REDUCTASE BETA CHAIN (EC 1_7_99_4) 
1_7_99_4 2874 Salmonella typhimurium napA PERIPLASMS NITRATE REDUCTASE PRECURSOR (EC 
1_7_99_4) 

1_7_99_4 3435 Salmonella typhimurium narH RESPIRATORY NITRATE REDUCTASE 1 BETA CHAIN (EC 
1_7_99_4) 

1_7_99_4 3436 Salmonella typhimurium narJ NITRATE REDUCTASE DELTA CHAIN (EC 1_7_99_4) 
1_7_99_4 3437 Salmonella typhimurium chll RESPIRATORY NITRATE REDUCTASE 1 GAMMA CHAIN (EC 
1_7_99_4) 

1_7_99_4 4782 Salmonella typhimurium narZ RESPIRATORY NITRATE REDUCTASE 2 ALPHA CHAIN (EC 
1_7_99_4) 

1_7_99_4 4783 Salmonella typhimurium narY NITRATE REDUCTASE BETA CHAIN (EC 1_7_99_4) 

1_7_99_4 4784 Salmonella typhimurium narW NITRATE REDUCTASE DELTA CHAIN (EC 1_7_99_4) 

L7_99_4 4786 Salmonella typhimurium narV NITRATE REDUCTASE GAMMA CHAIN (EC 1_7_99_4) 

1_7_99_4 6964 Salmonella typhimurium NITRATE REDUCTASE ALPHA CHAIN (EC t„7_99_4) 

1_7_99__4 1646 Salmonella typhi PERIPLASMS NITRATE REDUCTASE PRECURSOR (EC 1_7_99_4) 

1_7_99_4 1946 Salmonella typhi RESPIRATORY NITRATE REDUCTASE 2 BETA CHAIN (EC 1_7_99_4) 

1_7_99_4 1947 Salmonella typhi NITRATE REDUCTASE DELTA CHAIN (EC 1_7_99_4) 

1_7_99_4 2169 Salmonella typhi RESPIRATORY NITRATE REDUCTASE 1 GAMMA CHAIN (EC 1_7_99_4) 

1_7_99_4 2543 Salmonella typhi RESPIRATORY NITRATE REDUCTASE 1 ALPHA CHAIN (EC 1_7_99_4) 

1_7_99_4 3755 Salmonella typhi NITRATE REDUCTASE (EC 1_7_99_4) 

1_7_99_4 4522 Salmonella typhi NITRATE REDUCTASE DELTA CHAIN (EC 1_7_99_4) 

1_7_99_4 4523 Salmonella typhi RESPIRATORY NITRATE REDUCTASE 1 BETA CHAIN (EC 1_7_99_4) 

1_7_99_4 4940 Salmonella typhi NITRATE REDUCTASE ALPHA CHAIN (EC 1_7_99_4) 

1_7_99_4 2405 Salmonella paratyphi PERIPLASMS NITRATE REDUCTASE PRECURSOR (EC 1_7_99_4) 

1_7_99_4 2406 Salmonella paratyphi PERIPLASMS NITRATE REDUCTASE PRECURSOR (EC 1_7_99_4) 

1_7_99_4 2408 Salmonella paratyphi PERIPLASMS NITRATE REDUCTASE PRECURSOR (EC W_99_4) 

1_7_99_4 3556 Salmonella paratyphi NITRATE REDUCTASE (EC 1_7_99_4) 

1_7_99_4 3942 Salmonella paratyphi RESPIRATORY NITRATE REDUCTASE 2 ALPHA CHAIN (EC 

1_7_99_4) 

1_7_99_4 3943 Salmonella paratyphi RESPIRATORY NITRATE REDUCTASE 2 ALPHA CHAIN (EC 

1_7_99_4) 

1_7_99_4 4298 Salmonella paratyphi RESPIRATORY NITRATE REDUCTASE 2 GAMMA CHAIN (EC 
1_7_99_4) 

1_7_99_4 4299 Salmonella paratyphi NITRATE REDUCTASE ALPHA CHAIN (EC 1_7_99_4) 
1_7_99_4 4300 Salmonella paratyphi RESPIRATORY NITRATE REDUCTASE 1 BETA CHAIN (EC 1_7_99_4) 
1_7_99_4 4301 Salmonella paratyphi RESPIRATORY NITRATE REDUCTASE 2 BETA CHAIN (EC 1_7_99_4) 
1_7_99_4 4302 Salmonella paratyphi RESPIRATORY NITRATE REDUCTASE 2 BETA CHAIN (EC 1_7_99_4) 
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1_7_99_4 4304 Salmonella paratyphi RESPIRATORY NITRATE REDUCTASE 2 ALPHA CHAIN (EC 
l_7_99_4) 

1_7_99_4 4306 Salmonella paratyphi RESPIRATORY NITRATE REDUCTASE 1 ALPHA CHAIN (EC 
1_7_99_4) 

1_7_99_4 5005 Salmonella paratyphi RESPIRATORY NITRATE REDUCTASE 1 ALPHA CHAIN (EC 

1_7_99_4) 

1_7_99_4 5008 Salmonella paratyphi RESPIRATORY NITRATE REDUCTASE 1 BETA CHAIN (EC 1_7_99_4) 
1_7_99_4 5009 Salmonella paratyphi RESPIRATORY NITRATE REDUCTASE 1 BETA CHAIN (EC 1_7_99_4) 
1_7_99_4 5010 Salmonella paratyphi RESPIRATORY NITRATE REDUCTASE 1 DELTA CHAIN (EC 
1_7_99_4) 

1_7_99_4 501 1 Salmonella paratyphi NITRATE REDUCTASE DELTA CHAIN (EC I_7_99_4) 

1_7_99_4 5012 Salmonella paratyphi NITRATE REDUCTASE GAMMA CHAIN (EC 1_7_99_4) 

1_7_99_4 1201 Salmonella enteritidis PERIPLASMIC NITRATE REDUCTASE PRECURSOR (EC 1_7_99_4) 

1_7_99_4 2051 Salmonella enteritidis RESPIRATORY NITRATE REDUCTASE 1 BETA CHAIN (EC 1_7_99_4) 

1_7_99_4 2600 Salmonella enteritidis RESPIRATORY NITRATE REDUCTASE 2 ALPHA CHAIN (EC 

1_7_99_4) 

1_7_99_4 3544 Salmonella enteritidis NITRATE REDUCTASE DELTA CHAIN (EC 1_7_99_4) 
1_7_99_4 3545 Salmonella enteritidis NITRATE REDUCTASE GAMMA CHAIN (EC 1_7_99_4) 
1_7_99_4 362 Salmonella dublin RESPIRATORY NITRATE REDUCTASE 2 BETA CHAIN (EC 1_7_99_4) 
1_7_99_4 1389 Salmonella dublin RESPIRATORY NITRATE REDUCTASE 1 DELTA CHAIN (EC 1_7_99_4) 
1_7_99_4 1748 Salmonella dublin RESPIRATORY NITRATE REDUCTASE 2 GAMMA CHAIN (EC 1_7_99_4) 
1_7_99_4 4072 Salmonella dublin PERIPLASMIC NITRATE REDUCTASE PRECURSOR (EC 1_7_99_4) 
1_7_99_4 4309 Salmonella dublin RESPIRATORY NITRATE REDUCTASE 2 ALPHA CHAIN (EC 1_7_99_4) 
1_7_99_4 2592 Pseudomonas aeruginosa napA PERIPLASMIC NITRATE REDUCTASE PRECURSOR (EC 
1_7_99_4) 

1_7_99_4 3522 Pseudomonas aeruginosa narJ NITRATE REDUCTASE DELTA CHAIN (EC 1_7_99_4) 
1_7_99_4 3523 Pseudomonas aeruginosa narl RESPIRATORY NITRATE REDUCTASE 2 GAMMA CHAIN (EC 
1_7_99_4) 

1_7_99_4 6713 Pseudomonas aeruginosa narG NITRATE REDUCTASE ALPHA CHAIN (EC 1_7_99_4) 
1_7_99_4 6714 Pseudomonas aeruginosa narH RESPIRATORY NITRATE REDUCTASE 2 BETA CHAIN (EC 
1_7_99_4) 

1_7_99_4 8403 Pseudomonas aeruginosa PA 1779 NITRATE REDUCTASE (EC 1_7_99_4) 

1_7_99_4 351 Pasteurella multocida napA PERIPLASMIC NITRATE REDUCTASE PRECURSOR (EC 

1_7_99_4) 

1_7_99_4 1232 Mycobacterium tuberculosis narX NITRATE REDUCTASE ALPHA CHAIN (EC 1_7_99_4) 
1_7_99_4 4387 Mycobacterium tuberculosis narG NITRATE REDUCTASE ALPHA CHAIN (EC 1_7_99_4) 
1_7_99_4 4388 Mycobacterium tuberculosis narH NITRATE REDUCTASE BETA CHAIN (EC 1_7_99_4) 
1_7_99_4 4389 Mycobacterium tuberculosis narJ NITRATE REDUCTASE ALPHA CHAIN (EC 1_7_99_4) 
1_7_99_4 4390 Mycobacterium tuberculosis narl NITRATE REDUCTASE ALPHA CHAIN (EC 1_7_99_4) 
1_7_99_4 170 Mycobacterium leprae NITRATE REDUCTASE ALPHA CHAIN (EC 1_7_99_4) (fragment) 
1_7_99_4 173 Mycobacterium leprae NITRATE REDUCTASE ALPHA CHAIN (EC 1_7_99_4) (fragment) 
1_7_99_4 174 Mycobacterium leprae NITRATE REDUCTASE ALPHA CHAIN (EC 1_7_99_4) 
1_7_99_4 176 Mycobacterium leprae NITRATE REDUCTASE BETA CHAIN (EC 1_7_99_4) 
1_?_99_4 177 Mycobacterium leprae NITRATE REDUCTASE ALPHA CHAIN (EC 1_7_99_4) 
1_7_99_4 1771 Mycobacterium leprae NITRATE REDUCTASE ALPHA CHAIN (EC 1_7_99_4) 
1_7_99_4 1772 Mycobacterium leprae NITRATE REDUCTASE ALPHA CHAIN (EC 1_7_99_4) 
1_7_99_4 1773 Mycobacterium leprae NITRATE REDUCTASE BETA CHAIN (EC 1_7_99_4) 
l_7_99_4 2905 Mycobacterium leprae NITRATE REDUCTASE ALPHA CHAIN (EC 1_7_99_4) 
1_7_99_4 1 148 Mycobacterium bovis NITRATE REDUCTASE ALPHA CHAIN (EC 1_7_99_4) 
1_7_99_4 1370 Mycobacterium bovis NITRATE REDUCTASE BETA CHAIN (EC 1_7_99_4) 
1_7_99_4 1371 Mycobacterium bovis NITRATE REDUCTASE ALPHA CHAIN (EC 1_7_99_4) 
1_7_99_4 1802 Mycobacterium bovis NITRATE REDUCTASE ALPHA CHAIN (EC 1_7_99_4) 
1_7_99_4 3802 Mycobacterium bovis EC-narY NITRATE REDUCTASE BETA CHAIN (EC 1_7_99_4) 
1_7_99_4 3803 Mycobacterium bovis NITRATE REDUCTASE ALPHA CHAIN (EC l_7_99_4) 
1_7_99_4 3804 Mycobacterium bovis NITRATE REDUCTASE ALPHA CHAIN (EC 1_7_99_4) 
1_7_99_4 1532 Klebsiella pneumoniae RESPIRATORY NITRATE REDUCTASE 1 ALPHA CHAIN (EC 
1_7_99_4) 

1_7_99_4 1533 Klebsiella pneumoniae RESPIRATORY NITRATE REDUCTASE 1 ALPHA CHAIN (EC 
1_7_99_4) 

1_7_99_4 1534 Klebsiella pneumoniae RESPIRATORY NITRATE REDUCTASE 1 ALPHA CHAIN (EC 
1_7_99_4) 
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1_7_99_4 1535 Klebsiella pneumoniae RESPIRATORY NITRATE REDUCTASE 1 ALPHA CHAIN (EC 
1_7_99_4) 

1_7_99_4 1605 Klebsiella pneumoniae Respiratory nitrate reductase 1 alpha chain (EC 1_7_99_4) 
17 99 4 1606 Klebsiella pneumoniae Respiratory nitrate reductase 1 alpha chain (EC 1_7_99_4) 
1_7_99_4 1607 Klebsiella pneumoniae Respiratory nitrate reductase 1 alpha chain (EC 1_7_99_4) 
1_7_99_4 1608 Klebsiella pneumoniae RESPIRATORY NITRATE REDUCTASE 1 ALPHA CHAIN (EC 
1_7_99_4) 

1_7_99_4 1652 Klebsiella pneumoniae NITRATE REDUCTASE (EC 1_7_99_4) 

1_7_99_4 1653 Klebsiella pneumoniae NITRATE REDUCTASE (EC 1_7_99_4) 

l_7_99_4 1654 Klebsiella pneumoniae NITRATE REDUCTASE (EC 1_7_99_4) 

1_7_99_4 1655 Klebsiella pneumoniae NITRATE REDUCTASE (EC 1_7_99_4) 

1_7_99_4 1656 Klebsiella pneumoniae NITRATE REDUCTASE (EC 1_7_99_4) 

1_7_99_4 7640 Klebsiella pneumoniae NITRATE REDUCTASE GAMMA CHAIN (EC 1_7_99_4) 

1_7_99_4 7641 Klebsiella pneumoniae NITRATE REDUCTASE DELTA CHAIN (EC 1_7_99_4) 

1_7_99_4 7642 Klebsiella pneumoniae NITRATE REDUCTASE DELTA CHAIN (EC 1_7_99_4) 

1_7_99_4 7643 Klebsiella pneumoniae NITRATE REDUCTASE BETA CHAIN (EC 1_7_99_4) 

l_7_99_4 7644 Klebsiella pneumoniae RESPIRATORY NITRATE REDUCTASE 2 ALPHA CHAIN (EC 

1_7_99_4) 

1_7_99_4 7645 Klebsiella pneumoniae RESPIRATORY NITRATE REDUCTASE 2 ALPHA CHAIN (EC 

1_7_99_4) 

1_7_99_4 7646 Klebsiella pneumoniae RESPIRATORY NITRATE REDUCTASE 2 ALPHA CHAIN (EC 
1_7_99_4) 

1_7_99_4 7647 Klebsiella pneumoniae RESPIRATORY NITRATE REDUCTASE 2 ALPHA CHAIN (EC 
L7_99_4) 

1_7_99_4 7648 Klebsiella pneumoniae RESPIRATORY NITRATE REDUCTASE 1 ALPHA CHAIN (EC 
1_7_99_4) 

1_7_99_4 7649 Klebsiella pneumoniae RESPIRATORY NITRATE REDUCTASE 1 ALPHA CHArN (EC 

1_7_99_4) 

1_7_99_4 8781 Klebsiella pneumoniae NITRATE REDUCTASE DELTA CHAIN (EC 1_7_99_4) 
1_7_99_4 8782 Klebsiella pneumoniae NITRATE REDUCTASE DELTA CHAIN (EC 1_7_99_4) 
1_7_99_4 4403 Haemophilus influenzae HI0344 PERJPLASMIC NITRATE REDUCTASE PRECURSOR (EC 

1_7_99_4) 

1_7_99_4 1295 Haemophilus ducreyi EC-napA PERIPLASMIC NITRATE REDUCTASE PRECURSOR (EC 

1_7_99_4) 

1_7_99_4 1 186 Escherichia coli narG RESPIRATORY NITRATE REDUCTASE 1 ALPHA CHAIN (EC 

1_7_99_4) 

1_7_99_4 1 187 Escherichia coli narH RESPIRATORY NITRATE REDUCTASE 1 BETA CHAIN (EC 1_7_99_4) 
1_7_99_4 1 188 Escherichia coli narJ NITRATE REDUCTASE DELTA CHAIN (EC 1_7_99_4) 
1_7_99_4 1 189 Escherichia coli narl RESPIRATORY NITRATE REDUCTASE 1 GAMMA CHAIN (EC 
1_7_99_4) 

1_7_99_4 4919 Escherichia coli narV RESPIRATORY NITRATE REDUCTASE 2 GAMMA CHAIN (EC 
1_7_99_4) 

1_7_99_4 4920 Escherichia coli narW NITRATE REDUCTASE DELTA CHAIN (EC 1_7_99_4) 

1_7_99_4 4921 Escherichia coli narY NITRATE REDUCTASE BETA CHAIN (EC 1_7_99_4) 

1_7_99_4 4922 Escherichia coli narZ NITRATE REDUCTASE ALPHA CHAIN (EC 1_7_99_4) 

1_7_99_4 5339 Escherichia coli napA PERIPLASMIC NITRATE REDUCTASE PRECURSOR (EC 1_7_99_4) 

1_7_99_4 1723 Corynebacterium diphtheriae NITRATE REDUCTASE ALPHA CHAIN (EC 1_7_99_4) 

1_7_99_4 1724 Corynebacterium diphtheriae NITRATE REDUCTASE BETA CHAIN (EC 1_7_99_4) 

1_7_99_4 1725 Corynebacterium diphtheriae NITRATE REDUCTASE ALPHA CHAIN (EC 1_7_99_4) 

1_7_99_4 1726 Corynebacterium diphtheriae NITRATE REDUCTASE GAMMA CHAIN (EC 1_7_99_4) 

1_7_99_4 1335 Campylobacter jejuni napA PERIPLASMIC NITRATE REDUCTASE PRECURSOR (EC 

1_7_99_4) 

1_7_99_4 7385 Bordetella bronchiseptica PERIPLASMIC NITRATE REDUCTASE PRECURSOR (EC 1_7_99_4) 
1_7_99_4 332 Bacillus subtilis nasC ASSIMILATORY NITRATE REDUCTASE CATALYTIC SUBUNIT (EC 
1„7_99_4) 

1_7_99_4 3720 Bacillus subtilis narl NITRATE REDUCTASE GAMMA CHAIN (EC 1_7_99_4) 
1_7_99_4 3721 Bacillus subtilis narJ NITRATE REDUCTASE DELTA CHAIN (EC 1_7_99_4) 
1_7_99_4 3722 Bacillus subtilis narH NITRATE REDUCTASE BETA CHAIN (EC 1_7_99_4) 
1_7_99_4 3723 Bacillus subtilis narG NITRATE REDUCTASE ALPHA CHAIN (EC 1_7_99_4) 
1_7_99_5 6038 Yersinia pseudotuberculosis EC-metF 5 , 1 0-METH YLENETETRAH YDROFOLATE 
REDUCTASE (EC 1_7_99_5) 
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1_7_99_5 574 Yersinia pestis EC-metF 5,10-METHYLENETETRAHYDROFOLATE REDUCTASE (EC 
1_7_99_5) 

1_7_99_5 1499 Yersinia pestis 5,10-METHYLENETETRAHYDROFOLATE REDUCTASE (EC 1_7_99_5) 
1_7_99_5 6433 Vibrio cholerae El Tor N 16961 ORF03396 5,10-METHYLENETETRAHYDROFOLATE 
REDUCTASE (EC 1_7_99_5) 

1_7_99_5 501 Streptococcus pneumoniae EC-metF 5,10-METHYLENETETRAHYDROFOLATE REDUCTASE 
(EC 1_7_99_5) 

1_7_99_5 593 Salmonella typhimunum metF 5,10-METHYLENETETRAHYDROFOLATE REDUCTASE (EC 

1_7_99_5) 

1_7_99_5 2485 Salmonella typhi 5,10-METHYLENETETRAHYDROFOLATE REDUCTASE (EC 1_7_99_5) 
1_7_99_5 4529 Salmonella paratyphi 5,10-METHYLENETETRAHYDROFOLATE REDUCTASE (EC 1_7_99_5) 
1_7_99_5 2037 Salmonella enteritidis 5,10-METHYLENETETRAHYDROFOLATE REDUCTASE (EC 

1_7_99_5) 

1_7_99_5 3308 Pseudomonas aeruginosa metF 5,10-METHYLENETETRAHYDROFOLATE REDUCTASE (EC 
1_7_99_5) 

1_7_99_5 1323 Pasteurella multocida metF 5,10-METHYLENETETRAHYDROFOLATE REDUCTASE (EC 
1_7_99_5) 

1_7_99_5 1816 Neisseria gonorrhoeae EC-metF 5,10-METHYLENETETRAHYDROFOLATE REDUCTASE (EC 
1_7_99_5) 

1_7_99_5 7488 Klebsiella pneumoniae 5,10-METHYLENETETRAHYDROFOLATE REDUCTASE (EC 
1_7_99_5) 

1_7_99_5 6620 Haemophilus influenzae HI 1444 5,10-METHYLENETETRAHYDROFOLATE REDUCTASE (EC 
1_7_99_5) 

1_7_99_5 3839 Escherichia coli metF 5,10-METHYLENETETRAHYDROFOLATE REDUCTASE (EC 
1_7_99_5) 

1_7_99_5 1260 Corynebactenum diphthenae 5,10-METHYLENETETRAHYDROFOLATE REDUCTASE (EC 
l_7_99_5) 

1_7_99_5 2911 Campylobacter jejuni metF 5,10-METHYLENETETRAHYDROFOLATE REDUCTASE (EC 
1_7_99_5) 

1_7_99_5 1 125 Bordetelta pertussis EC-metF 5,10-METHYLENETETRAHYDROFOLATE REDUCTASE (EC 
1_7_99_5) 

l_7_99_5 481 1 Bordetella pertussis 5,10-METHYLENETETRAHYDROFOLATE REDUCTASE (EC 1_7_99_5) 
1_7_99_5 8084 Bordetella bronchiseptica EC-metF 5,10-METHYLENETETRAHYDROFOLATE REDUCTASE 
(EC 1_7_99_5) 

1_7_99_6 356 Pseudomonas aeruginosa nosZ NITROUS-OXIDE REDUCTASE (EC 1_7_99_6) 

l_7_99_6 1634 Neisseria gonorrhoeae NITROUS-OXIDE REDUCTASE (EC 1_7_99_6) 

1_7_99_6 1635 Neisseria gonorrhoeae NITROUS-OXIDE REDUCTASE (EC 1_7_99_6) 

1_7_99_7 1406 Pseudomonas aeruginosa norB NITRIC-OXIDE REDUCTASE SUBUNIT B (EC I_7_99_7) 

1_7_99_7 7666 Pseudomonas aeruginosa norC nitric-oxide reductase (EC 1_7_99_7) cytochrome c chain - 

Pseudomonas aeruginosa 

1_7_99_7 208 Neisseria gonorrhoeae NITRIC-OXIDE REDUCTASE SUBUNIT B (EC 1_7_99_7) 
1_7_99_7 1821 Corynebactenum diphtheriae nitric-oxide reductase (EC 1_7_99_7) cytochrome c chain 
1_7_99_7 2152 Corynebactenum diphtheriae NITRIC-OXIDE REDUCTASE SUBUNIT B (EC 1_7_99_7) 
1_8_1_2 4928 Yersinia pseudotuberculosis SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA- 
COMPONENT (EC 1_8_1_2) 

1_8_1_2 6905 Yersinia pseudotuberculosis EC-cysJ SULFITE REDUCTASE (NADPH) FLAVOPROTEIN 
ALPHA-COMPONENT (EC 1_8_1_2) 

1_8_1_2 6906 Yersinia pseudotuberculosis EC-cysI SULFITE REDUCTASE (NADPH) HEMOPROTEIN BETA- 
COMPONENT (EC 1_8_1_2) 

1_8_1_2 1033 Yersinia pestis SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA-COMPONENT (EC 
1_8_1_2) 

1_8_1_2 1578 Yersinia pestis EC-cysI SULFITE REDUCTASE (NADPH) HEMOPROTEIN BETA- 
COMPONENT (EC 1_8_1_2) 

1_S_1_2 1579 Yersinia pestis EC-cysJ SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA- 
COMPONENT (EC 1_8_1_2) 

1_8_1_2 4259 Vibrio cholerae El TorN16961 ORF00539 SULFITE REDUCTASE (NADPH) FLAVOPROTEIN 
ALPHA-COMPONENT (EC 1_8_1_2) 

1_8_1_2 4260 Vibrio cholerae El Tor N16961 ORF00541 SULFITE REDUCTASE (NADPH) HEMOPROTEIN 
BETA-COMPONENT (EC 1_8_1_2) 

1_8_1_2 1443 Staphylococcus aureus EC-cysJ SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA- 
COMPONENT (EC 1_8_1_2) 
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1_8_1_2 3708 Salmonella typhimunum SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA- 
COMPONENT (EC 1_S_1_2) 

1_8_1_2 5996 Salmonella typhimunum SULFITE REDUCTASE (NADPH) HEMOPROTEIN BETA- 
COMPONENT (EC 1_8_1_2) 

1_8_1_2 5997 Salmonella typhimunum cysl SULFITE REDUCTASE (NADPH) HEMOPROTEIN BETA- 
COMPONENT (EC 1_8_1_2) 

1_8_1_2 5998 Salmonella typhimunum SULFITE REDUCTASE (NADPH) HEMOPROTEIN BETA- 
COMPONENT (EC 1_8_1_2) 

l_8_l_2 5999 Salmonella typhimunum SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA- 
COMPONENT (EC 1_8_1_2) 

1_8_1_2 6000 Salmonella typhimunum cysJ SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA- 
COMPONENT (EC 1_8_1_2) 

1_8_1_2 1664 Salmonella typhi SULFITE REDUCTASE (NADPH) HEMOPROTEIN BETA-COMPONENT (EC 
1_8_1_2) 

1_S_1_2 1733 Salmonella typhi SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA-COMPONENT 
(EC 1_S_1_2) 

1_8_1_2 2607 Salmonella typhi SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA-COMPONENT 

(EC 1_8_1_2) 

1_8_1_2 2011 Salmonella paratyphi SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA- 
COMPONENT (EC 1_8_1_2) 

1_8_1_2 6281 Salmonella paratyphi SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA- 
COMPONENT (EC 1_8_1_2) 

1_8_1_2 6282 Salmonella paratyphi SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA- 
COMPONENT (EC 1_8_1_2) 

1_8_1_2 6283 Salmonella paratyphi SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA- 
COMPONENT (EC 1_8_1_2) 

l_8_l_2 6284 Salmonella paratyphi SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA- 
COMPONENT (EC 1_8_1_2) 

I_8_l_2 6285 Salmonella paratyphi SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA- 
COMPONENT (EC 1_8_1_2) 

1_8_1_2 6286 Salmonella paratyphi SULFITE REDUCTASE (NADPH) HEMOPROTEIN BETA-COMPONENT 
(EC 1_8_1_2) 

1_8_1_2 6287 Salmonella paratyphi SULFITE REDUCTASE (NADPH) HEMOPROTEIN BETA-COMPONENT 

(EC 1_8_1_2) 

1_8_1_2 726 Salmonella ententidis SULFITE REDUCTASE (NADPH) HEMOPROTEIN BETA-COMPONENT 
(EC 1_8_1_2) 

1_8_1_2 3272 Salmonella enteritidis SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA- 
COMPONENT (EC 1_8_1_2) 

1_S_1_2 582 Salmonella dublin SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA-COMPONENT 
(EC 1_8_1_2) 

1_8_1_2 3712 Salmonella dublin SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA-COMPONENT 
(EC 1_8_1_2) 

1_8_1_2 4125 Saccharomyces cerevisiae MET10 SULFITE REDUCTASE [NADPH] FLAVOPROTEIN 
COMPONENT (EC 1_8_1_2) 

1_8_1_2 857 Pseudomonas aeruginosa PA4513 SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA- 
COMPONENT (EC 1_8_1_2) 

1_8_1_2 7534 Pseudomonas aeruginosa PA3435 SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA- 
COMPONENT (EC 1_8_1_2) 

1_8_1_2 890 Neisseria gonorrhoeae SULFITE REDUCTASE (NADPH) HEMOPROTEIN BETA-COMPONENT 
(EC 1_8_1_2) 

1_8_1_2 892 Neisseria gonorrhoeae SULFITE REDUCTASE (NADPH) HEMOPROTEIN BETA-COMPONENT 
(EC 1_8_1_2) 

1_8_1_2 893 Neisseria gonorrhoeae SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA- 
COMPONENT (EC l_8_l_2) 

1_8_1_2 894 Neisseria gonorrhoeae SULFITE REDUCTASE (NADPH) (EC 1_8_1_2) 
1_8_1_2 4102 Klebsiella pneumoniae SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA- 
COMPONENT (EC 1_8_1_2) 

1_8_1_2 4730 Klebsiella pneumoniae SULFITE REDUCTASE (NADPH) HEMOPROTEIN BETA-COMPONENT 
(EC 1_8_1_2) 

1_8_1_2 4731 Klebsiella pneumoniae SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA- 
COMPONENT (EC 1_8_1_2) 
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1_8_1_2 4732 Klebsiella pneumoniae SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA- 
COMPONENT (EC 1_8_1_2) 

1_8_1_2 5642 Escherichia coh cysl SULFITE REDUCTASE (NADPH) HEMOPROTEIN BETA-COMPONENT 
(EC 1_8_1_2) 

1_8_1_2 5643 Escherichia coli cysJ SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA- 
COMPONENT (EC 1_8_1_2) 

1_8_1_2 5662 Escherichia coli b2790 SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA- 
COMPONENT (EC 1_8_1_2) 

1_8_1_2 2495 Bordetella pertussis EC-cysJ SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA- 
COMPONENT (EC 1_8J_2) 

1_8_1_2 8556 Bordetella bronchiseptica EC-cysJ SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA- 
COMPONENT (EC 1_8_1_2) 

1 _S_ I _2 3338 Bacillus subtilis yvgQ SULFITE REDUCTASE (NADPH) HEMOPROTEIN BETA-COMPONENT 

(EC 1_8_1_2) 

1_8_1_2 3339 Bacillus subtilis yvgR SULFITE REDUCTASE (NADPH) FLAVOPROTEIN ALPHA- 
COMPONENT (EC 1_8_1_2) 

1_8_7_1 6122 Saccharomyces cerevisiae ECM17 SULFITE REDUCTASE (FERREDOXIN) (EC 1_8_7_I) 

1_S_7_1 556 Pseudomonas aeruginosa cysl SULFITE REDUCTASE (FERREDOXIN) (EC 1_8_7_1) 

1_8_7_1 5599 Pseudomonas aeruginosa PA4130 SULFITE REDUCTASE (FERREDOXIN) (EC 1_8_7_1) 

1 _S_7_ 1 2321 Bordetella pertussis SULFITE REDUCTASE (FERREDOXIN) (EC 1_8_7_1) 

1_S_7_1 2322 Bordetella pertussis SULFITE REDUCTASE (FERREDOXIN) (EC l_8_7_l) 

1_8_7_1 9757 Bordetella bronchiseptica SULFITE REDUCTASE (FERREDOXIN) (EC 1_8_7_1) 

1_8_99_2 5628 Pseudomonas aeruginosa PA2298 ADENYLYL-SULPHATE REDUCTASE ALFA-SUBUNIT (EC 

l_8_99_2) 

1_8_99_2 8245 Pseudomonas aeruginosa PA2297 ADENYLYLSULPHATE REDUCTASE BETA-SUBUNIT (EC 
l_8_99_2) 

l_8_99_2 434 Clostridium acetobutylicum 13829432_C3_89 ADENYLYLSULPHATE REDUCTASE BETA- 
SUBUNIT (EC 1_8_99_2) 

I_8_99_2 435 Clostridium acetobutylicum 24254662_C2_83 ADENYLYL-SULPHATE REDUCTASE ALFA- 
SUBUNIT (EC 1_8_99_2) 

1_8_99_3 3722 Yersinia pestis EC-yccK SULFITE REDUCTASE, DISSIMILATORY-TYPE GAMMA SUBUNIT 
(EC 1_8_99_3) 

1_8_99_3 5181 Vibrio cholerae El Tor Nl 6961 ORF01748 SULFITE REDUCTASE, DISSIMILATORY-TYPE 
GAMMA SUBUNIT (EC 1_8_99_3) 

1_8_99_3 2916 Salmonella typhimurium yccK SULFITE REDUCTASE, DISSIMILATORY-TYPE GAMMA 
SUBUNIT (EC 1_8_99_3) 

1_8_99_3 131 1 Salmonella typhi SULFITE REDUCTASE, DISSIMILATORY-TYPE GAMMA SUBUNIT (EC 
1_8_99_3) 

1_8_99_3 5860 Salmonella paratyphi SULFITE REDUCTASE, DISSIMILATORY-TYPE GAMMA SUBUNIT 
(EC 1_8_99_3) 

1_8_99_3 6761 Pseudomonas aeruginosa PA2608 SULFITE REDUCTASE, DISSIMILATORY-TYPE GAMMA 
SUBUNIT (EC 1_8_99_3) 

1_8_99_3 1416 Pasteurella multocida EC-yccK SULFITE REDUCTASE, DISSIMILATORY-TYPE GAMMA 
SUBUNIT (EC 1_8_99_3) 

1_8_99_3 2969 Klebsiella pneumoniae SULFITE REDUCTASE, DISSIMILATORY-TYPE GAMMA SUBUNIT 
(EC 1_8_99_3) 

1_8_99_3 18975 Haemophilus influenzae HI 1371 SULFITE REDUCTASE, DISSIMILATORY-TYPE GAMMA 
SUBUNIT (EC 1_8_99_3) 

1_8_99_3 436 Haemophilus ducreyi EC-yccK SULFITE REDUCTASE, DISSIMILATORY-TYPE GAMMA 
SUBUNIT (EC 1_8_99_3) 

1_8_99_3 4710 Escherichia coli yccK SULFITE REDUCTASE, DISSIMILATORY-TYPE GAMMA SUBUNIT 
(EC 1_8_99_3) 

1_9_3_2 1909 Pseudomonas aeruginosa nirS NITRITE REDUCTASE PRECURSOR (EC 1_9_3_2) 
1_9_3_2 6070 Pseudomonas aeruginosa nirN NITRITE REDUCTASE PRECURSOR (EC 1_9_3_2) 
2_1_1_10 252 Escherichia coli yagD HOMOCYSTEINE S-METHYLTRANSFERASE (EC 2_1_1_10) 
2_1_1_10 242 Bacillus subtilis ybgG HOMOCYSTEINE S-METHYLTRANSFERASE (EC 2_1_1_10) 
2_1_1_100 2200 Saccharomyces cerevisiae STEM PROTEIN-S ISOPRENYLCYSTEINE O- 
METHYLTRANSFERASE (EC 2_1_1_100) 

2_1_1_104 703 Streptococcus pyogenes BS-yrrM CAFFEOYL-COA O-METHYLTRANSFERASE (EC 
2_1_1_104) 

2_1_1_104 415 Streptococcus pneumoniae BS-yrrM CAFFEOYL-COA O-METHYLTRANSFERASE (EC 
2_1_1_104) 
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2_l_t_104 780 Streptococcus mutans BS-yrrM CAFFEOYL-COA O-METHYLTRANSFERASE (EC 2JJJ04) 
2_1_1_104 863 Staphylococcus aureus BS-yrrM CAFFEOYL-COA O-METHYLTRANSFERASE (EC 2_t_l_104) 
2_1_1_104 3498 Pseudomonas aeruginosa PA 1200 CAFFEOYL-COA O-METHYLTRANSFERASE (EC 
2_l_l_104) 

2_1_1_104 8233 Pseudomonas aeruginosa PA1402 CAFFEOYL-COA O-METHYLTRANSFERASE (EC 

2_1_1_104) 

2_1_1_104 1581 Porphyromonas gingivalis BS-yrrM CAFFEOYL-COA O-METHYLTRANSFERASE (EC 

2_1_1_104) 

2_1_1_104 911 Neisseria gonorrhoeae CAFFEOYL-COA O-METHYLTRANSFERASE (EC 2_1_1_104) 
2_1_1_104 3179 Mycobacterium tuberculosis Rv0187 CAFFEOYL-COA O-METHYLTRANSFERASE (EC 
2_1_1_104) 

2_1_1_104 4631 Mycobacterium tuberculosis Rvl220c CAFFEOYL-COA O-METHYLTRANSFERASE (EC 
2_1_1_104) 

2_1_1_104 1126 Mycobacterium leprae CAFFEOYL-COA O-METHYLTRANSFERASE (EC 2_1_1_104) 
2_1_1_104 574 Mycobacterium bovis BS-yrrM CAFFEOYL-COA O-METHYLTRANSFERASE (EC 2_l_l J04) 
2_1_1_104 4619 Klebsiella pneumoniae CAFFEOYL-COA O-METHYLTRANSFERASE (EC 2_1_1_104) 
2_1_1_104 4620 Klebsiella pneumoniae CAFFEOYL-COA O-METHYLTRANSFERASE (EC 2_1_1_104) 
2_1_1_104 4621 Klebsiella pneumoniae CAFFEOYL-COA O-METHYLTRANSFERASE (EC 2_1_1_104) 
2_1_1_104 1441 Enterococcus faecium (DOE) CAFFEOYL-COA O-METHYLTRANSFERASE (EC 2_1_1_104) 
2_1_1_104 1583 Enterococcus faecahs BS-yrrM CAFFEOYL-COA O-METHYLTRANSFERASE (EC 
2_1_1_104) 

2_1_1_104 812 Corynebacterium diphtheriae CAFFEOYL-COA O-METHYLTRANSFERASE (EC 2_1_1_104) 
2_l_l_104 3073 Clostridium difficile BS-yrrM CAFFEOYL-COA O-METHYLTRANSFERASE (EC 2_1_1_104) 
2_l_l_104 2090 Clostridium acetobutylicum 24508500_F2_7 CAFFEOYL-COA O-METHYLTRANSFERASE 
(EC 2_1_1_104) 

2_1_1_104 2729 Bacillus subtilis yrrM CAFFEOYL-COA O-METHYLTRANSFERASE (EC 2_1_1_104) 
2_1_1_107 6879 Yersinia pseudotuberculosis EC-hemX PUTATIVE UROPORPHYRIN-III C- 
METHYLTRANSFERASE (EC 2_1_1_107) 

2_1_1_107 7867 Yersinia pseudotuberculosis UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 
2_1_1_107) / PRECORRIN-2 OXIDASE (EC / FERROCHELATASE (EC 4_99_1_-) 

2_1_1_107 1480 Yersinia pestis UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 2_1_1_107) / 
PRECORRIN-2 OXIDASE (EC / FERROCHELATASE (EC 4_99_1_-) 

2_1_1_107 1594 Yersinia pestis EC-hemX PUTATIVE UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 
2_1_1_107) 

2_1_1_107 4929 Yersinia pestis EC-cysG UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 2_1_1_107) / 
PRECORRIN-2 OXIDASE (EC / FERROCHELATASE (EC 4_99_1_-) 

2_1_1_107 4002 Vibno cholerae El Tor N16961 ORF00169 PUTATIVE UROPORPHYRIN-III C- 
METHYLTRANSFERASE (EC 2_1_1_107) 

2_1_1_107 5188 Vibrio cholerae El TorN16961 ORF01755 UROPORPHYRIN-III C-METHYLTRANSFERASE 
(EC 2_1_1_107) / PRECORRIN-2 OXIDASE (EC l_-_-_-) / FERROCHELATASE (EC 4_99_1_-) 
2_l_l_107 1665 Staphylococcus aureus EC-cysG UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 
2_1_1_107) 

2_1_1_107 3208 Staphylococcus aureus UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 2_1_1_107) / 
PRECORRIN-2 OXIDASE (EC l_-_-_-) / FERROCHELATASE (EC 4_99_1_-) 

2_l_l_107 3397 Staphylococcus aureus PUTATIVE UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 
2_1_1_107) 

2_1_1_107 101 Salmonella typhimurium cysG UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 
2_1_1_107) / PRECORRIN-2 OXIDASE (EC 1 _-_-_-) / FERROCHELATASE (EC 4_99_1_-) 
2_1_1_107 4167 Salmonella typhimurium hemX PUTATIVE UROPORPHYRIN-III C-METHYLTRANSFERASE 
(EC 2_1_1_107) 

2_1_1_107 5157 Salmonella typhimurium PUTATIVE UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 

2_1_1_107) 

2_1_1_107 925 Salmonella typhi PUTATIVE UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 
2_1_1_107) 

2_1_1_107 2314 Salmonella typhi UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 2_1_1_107) / 
PRECORRIN-2 OXIDASE (EC l_-_-_-) / FERROCHELATASE (EC 4_99_1_-) 

2_1_1_107 5041 Salmonella typhi PUTATIVE UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 

2_1_1_107) 

2_1_1_107 2128 Salmonella paratyphi PUTATIVE UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 
2_1_1_107) 

2_1_1_107 215 Salmonella enteritidis PUTATIVE UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 
2_1_1_107) 
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2JJJ07 2107 Salmonella dubhn UROPORPHYRIN-II1 C-METHYLTRANSFERASE (EC 2_1_1_107) / 
PRECORRIN-2 OXIDASE (EC !_-_-_-) / FERROCHELATASE (EC 4_99_1_-) 

2_1_1_107 2432 Salmonella dubhn PUTATIVE UROPORPHYRIN-ill C-METHYLTRANSFERASE (EC 
2_l_l_l07) 

2_1_1_107 6925 Saccharomyces cerevisiae MET1 UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 
2_1_1_107) / UROPORPHYRINOGEN- III SYNTHASE (EC 4_2_1_75) 

2_1_1_107 337 Pseudomonas aeruginosa cobA UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 

2_1_1_107) 

2_1_1_107 4900 Pseudomonas aeruginosa PA5258 PUTATIVE UROPORPHYRIN-III C- 
METHYLTRANSFERASE (EC 2_1_1_107) 

2_1_1_107 6068 Pseudomonas aerug.nosa PA0510 UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 
2_1_1_107) 

2_1_1_107 6759 Pseudomonas aeruginosa cysG UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 

2_1_1_I07) / PRECORRIN-2 OXIDASE (EC !_-_-_-) / FERROCHELATASE (EC 4_99_1_-) 

2_1_1_107 815 Pasteurella multocida EC-hemX PUTATIVE UROPORPHYRIN-III C-METHYLTRANSFERASE 

(EC 2_1_1_107) 

2_1_1_107 1416 Neisseria gonorrhoeae EC-hemX PUTATIVE UROPORPHYRIN-III C- 
METHYLTRANSFERASE (EC 2_1_1_107) 

2_1_1_107 1821 Mycobacterium tuberculosis cysG2 UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 
2_1_1_107) / UROPORPHYRINOGEN-III SYNTHASE (EC 4_2_1_75) 

2_1_1_I07 2199 Mycobacterium tuberculosis cysG UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 
2_1_1_107) / UROPORPHYRINOGEN-III SYNTHASE (EC 4_2_1_75) 

2_1_1_107 336 Mycobacterium leprae UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 2_1_1_107) / 
UROPORPHYRINOGEN-III SYNTHASE (EC 4_2_1_75) 

2_1_1_I07 487 Mycobacterium bovis UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 2_1_1_107) / 
UROPORPHYRINOGEN-III SYNTHASE (EC 4_2_1_75) 

2_1_1_107 2177 Mycobacterium bovis EC-cysG UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 
2_1_1_107) / UROPORPHYRINOGEN-III SYNTHASE (EC 4_2_l_75) 

2_1_1_107 951 Klebsiella pneumoniae UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 2_1_1_107) / 
PRECORRIN-2 OXIDASE (EC 1 _-_-_-) / FERROCHELATASE (EC 4_99_1_-) 

2_1_1_107 3243 Klebsiella pneumoniae PUTATIVE UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 

2_1_1_107) 

2_1_1_107 5822 Klebsiella pneumoniae PUTATIVE UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 

2_1_1_107) 

2_1_I_107 5825 Klebsiella pneumoniae PUTATIVE UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 
2_1_1_107) 

2_1_1_107 6330 Klebsiella pneumoniae UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 2_1_1_107) / 
PRECORRIN-2 OXIDASE (EC 1 _-_-_-) / FERROCHELATASE (EC 4_99_1_-) 

2_1_1_107 8382 Klebsiella pneumoniae UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 2_1_1_107) 
2_1_1_107 17041 Haemophilus influenzae tn|G32 12 196 PUTATIVE UROPORPHYRIN-III C- 
METHYLTRANSFERASE (EC 2_1_1_107) 

2_1_1_107 20668 Haemophilus influenzae HI0603 PUTATIVE UROPORPHYRIN-III C- 
METHYLTRANSFERASE (EC 2_1_1_107) 

2_1_1_107 501 Haemophilus ducreyi EC-hemX PUTATIVE UROPORPHYRIN-III C-METHYLTRANSFERASE 
(EC 2_1_1_107) 

2_1_1_107 3286 Escherichia coli cysG UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 2_1_1_107) / 
PRECORRIN-2 OXIDASE (EC l_-_-_-) / FERROCHELATASE (EC 4_99_1_-) 

2_1_1_107 6201 Escherichia coli hemX PUTATIVE UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 
2_1_1_107) 

2_1_1_107 605 Enterococcus faecium (DOE) PUTATIVE UROPORPHYRIN-III C-METHYLTRANSFERASE 
(EC 2_1_1_107) 

2_1_1_107 898 Corynebacterium diphthenae UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 
2_1_1_107) / UROPORPHYRINOGEN-III SYNTHASE (EC 4_2_1_75) 

2_1_1_107 2211 Corynebacterium diphtheriae UROPORPHYRIN-HI C-METHYLTRANSFERASE (EC 

2_l_l_l07) 

2_1_1_107 916 Clostridium difficile UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 2_1_1_107) / 
UROPORPHYRINOGEN-III SYNTHASE (EC 4_2_1_75) 

2_1_1_107 441 Clostridium acetobutylicum 34181553_C1_70 UROPORPHYRTN-III C- 
METHYLTRANSFERASE (EC 2_1_1_107) / UROPORPHYRINOGEN-III SYNTHASE (EC 4_2_1_75) 
2_1_1_107 231 Chlamydia pneumoniae AR39 CP0231 UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 
2_1_1_107) / UROPORPHYRINOGEN-III SYNTHASE (EC 4_2_1_75) 
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2_l_l_107 474 Chlamydia pneumoniae CWL029 CPn0522 UROPORPHYRJN-III C-METHYLTRANSFERASE 
(EC 2_I_1_107) / UROPORPHYRINOGEN-III SYNTHASE (EC 4_2_1_75) 

2_1_1_107 274 Bordeteila pertussis UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 2_1_1_107) / 
PRECORRIN-2 OXIDASE (EC 1 _-_-_-) / FERROCHELATASE (EC 4_99_1_-) 

2_1_1_107 2143 Bordeteila pertussis EC-hemX PUTATIVE UROPORPHYRIN-III C-METHYLTRANSFERASE 
(EC2_1_1_107) 

2J J_107 2171 Bordeteila pertussis EC-cysG UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 

2_1_1_107) / PRECORRIN-2 OXIDASE (EC !_-_-_-) / FERROCHELATASE (EC 4_99_1_-) 

2_1_1_107 4506 Bordeteila pertussis PUTATIVE UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 

2_1_1_107) 

2_1_1_107 5282 Bordeteila bronchiseptica PUTATIVE UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 
2_1_1_107) 

2_1_1_107 9596 Bordeteila bronchiseptica EC-hemX PUTATIVE UROPORPHYRIN-III C- 
METHYLTRANSFERASE (EC 2_1_1_107) 

2_1_I_107 329 Bacillus subtilis nasF UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 2_1_1_107) / 
UROPORPHYRINOGEN-III SYNTHASE (EC 4_2_1_75) 

2JJJ07 1562 Bacillus subtilis ylnD UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 2_l_l_107) 

2_1_1_107 1564 Bacillus subtilis ylnF UROPORPHYRIN-III C-METHYLTRANSFERASE (EC 2_1_1_107) / 

PRECORRIN-2 OXIDASE (EC 1 _-_-_-) / FERROCHELATASE (EC 4_99_1_-) 

2_1_1_1 13 6162 Yersinia pseudotuberculosis MODIFICATION METHYLASE CFR9I (EC 2_1_1_1 13) 

2_1_1_1 13 4697 Yersinia pestis MODIFICATION METHYLASE MVAI (EC 2_1_1_1 13) 

2_l_l_l 13 1760 Streptococcus equi MODIFICATION METHYLASE CFR9I (EC 2_1_1_1 13) 

2_1_1_1 13 629 Helicobacter pylori J99tr]Q9ZLFl MODIFICATION METHYLASE CFRBI (EC 2_1_1_1 13) 

2_1_1_1 13 3474 Clostridium difficile MODIFICATION METHYLASE CFR9I (EC 2_1_1_U3) 

2_1_1_H4 1883 Saccharomyces cerevisiae COQ3 HEXAPRENYLDIHYDROXYBENZOATE 

METHYLTRANSFERASE PRECURSOR (EC 2_1_1_1 14) 

2_l_l_130 978 Salmonella typhimurium cbiL PRECORRIN-2 C20-METHYLTRANSFERASE (EC 2_1_1_130) 
2_1_1_130 2587 Salmonella typhi PRECORRIN-2 C20- METHYLTRANSFERASE (EC 2_1_1_130) 
2_1_!_130 2113 Salmonella paratyphi PRECORRIN-2 C20-METHYLTRANSFERASE (EC 2_1_1_130) 
2_1_1_130 3656 Salmonella dublin PRECORRIN-2 C20-METHYLTRANSFERASE (EC 2_1_1_130) 
2_1_1_130 3113 Pseudomonas aeruginosa cobl PRECORRIN-2 C20- METH YLTRANS FERAS E (EC 2_1_1_130) 
2_1_1_130 305 Porphyromonas gingivalis PRECORRIN-2 C20-METHYLTRANSFERASE (EC 2_1_1_130) 
2_1_1_130 1221 Mycobacterium tuberculosis cobl PRECORRIN-2 C-20METHYLTRANSFERASE (EC 
2_1_1_130) / PRECORRIN-3B C 1 7-METHYLTRANSFERASE (EC 2_l_l_l3l) 

2_1_1_130 6271 Klebsiella pneumoniae PRECORRIN-2 C20-METHYLTRANSFERASE (EC 2_1_1_130) 
2_1_1_130 918 Clostridium difficile PRECORRIN-2 C20-METHYLTRANSFERASE (EC 2_1_1_130) / CBIK 
PROTEIN 

2_1_1_130 2058 Clostridium acetobutylicum 19532655_C1_23 PRECORRIN-2 C20-METHYLTRANSFERASE 
(EC2_1_1_130) 

2_1_1_131 975 Salmonella typhimurium cbiH PRECORRIN-3B CI 7-METHYLTRANSFERASE (EC 2_1_1_131) 
2_1_1_131 2590 Salmonella typhi PRECORRIN-3B CI 7-METHYLTRANSFERASE (EC 2_1_1_131) 
2_1_1_13 1 6928 Salmonella paratyphi PRECORRIN-3B CI 7-METHYLTRANSFERASE (EC 2_l_l_13l) 
2_l_l_131 3261 Salmonella enteritidis PRECORRIN-3 B CI 7-METHYLTRANSFERASE (EC 2_1_1_131) 
2_1_1_13 1 3111 Pseudomonas aeruginosa cobJ PRECORRIN-3 B CI 7- METHYLTRANSFERASE (EC 
2_1_1_131) 

2_l_l_131 591 Porphyromonas gingivalis PRECORRIN-3 B CI 7-METHYLTRANSFERASE (EC 2_1_1_131) 
2_1_1_131 1701 Porphyromonas gingivalis PRECORRIN-3 B C17-METHYLTRANSFERASE (EC 2_1_1_131) 
2_1_1_131 1221 Mycobacterium tuberculosis cobl PRECORRIN-2 C-20METHYLTRANSFERASE (EC 
2_1_1_130) / PRECORRIN-3B CI 7- METHYLTRANSFERASE (EC 2_1_1_131) 

2_1_1_131 2413 Mycobacterium bovis PRECORRIN-3B CI 7-METHYLTRANSFERASE (EC 2_1_1_131) 
2_1_1_131 6265 Klebsiella pneumoniae PRECORRIN-3 B C17-METHYLTRANSFERASE (EC 2_1_1_131) 
2_1_1_131 6266 Klebsiella pneumoniae PRECORRIN-3B CI 7-METHYLTRANSFERASE (EC 2_1_1_131) 
2_1_1_131 1524 Corynebacterium diphtheriae PRECORRIN-3B C 1 7-METHYLTRANSFERASE (EC 2_1_1_131) 
2_1_1_131 920 Clostridium difficile PRECORRIN-3B CI 7-METHYLTRANSFERASE (EC 2_1_1_131) 
2_1J_131 2055 Clostridium acetobutylicum 340272 17_C2_28 PRECORRIN-3B CI 7-METHYLTRANSFERASE 
(EC2_1_1_131) 

2_1_1_132 971 Salmonella typhimurium cbiE PRECORRIN-6Y C5,15-METHYLTRANSFERASE 
(DECARBOXYLATING) (EC 2_1_1_132) 

2_1_1_132 218 Salmonella typhi PRECORRIN-6Y C5 , 1 5-METHYLTRANSFERASE (DECARBOXYLATING) 
(EC 2_1_1_132) 

2_1_1_132 219 Salmonella typhi PRECORRIN-6Y C5,l 5-METHYLTRANSFERASE (DECARBOXYLATING) 
(EC 2_1_1_132) 
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2_1_1_132 1448 Salmonella ententidis PRECORRIN-6Y C5,15-METHYLTRANSFERASE 
(DECARBOXYLATING) (EC 2JJJ32) 

2_1_1_I32 5846 Pseudomonas aeruginosa cobL PRECORRIN-6Y C5,15-METHYLTRANSFERASE 
(DECARBOXYLATING) (EC 2_1_1_132) 

2_1_1_132 1 193 Mycobacterium tuberculosis cobL PRECORR1N-6Y C5, 15-METHYLTRANSFERASE 
(DECARBOXYLATING) (EC 2_l_l J32) 

2_ I _ 1 _ 1 3 2 2419 Mycobacterium bovis PRECORRIN-6Y C5, 15-METHYLTRANSFERASE 
(DECARBOXYLATING) (EC 2J_1_132) 

2_ I _ 1 _ 1 3 2 2443 Klebsiella pneumoniae PRECORRIN-6Y C5, 15- METHYLTRANSFERASE 
(DECARBOXYLATING) (EC 2_1_1_132) 

2_1_I_132 1521 Corynebactenum diphtheriae PRECORRIN-6Y C5, 15-METHYLTRANSFERASE 
(DECARBOXYLATING) (EC 2_1_1_132) 

2_I_1_132 924 Clostridium difficile PRECORRIN-6Y C5, 15-METHYLTRANSFERASE 
(DECARBOXYLATING) (EC 2_1_1_132) 

2_1_1_132 4429 Clostridium acetobutyiicum PRECORRIN-6Y C5, 15-METHYLTRANSFERASE 
(DECARBOXYLATING) (EC 2_1_1_132) 

2_1_1_133 973 Salmonella typhimurium cbiF PRECORRIN-4 CI 1-METHYLTRANSFERASE (EC 2_1_1_133) 
2_1_1_133 217 Salmonella typhi PRECORRIN-4 CI 1-METHYLTRANSFERASE (EC 2_1_1_133) 
2_1_1_133 2596 Salmonella enteritidis PRECORRIN-4 CI 1-METHYLTRANSFERASE (EC 2_1_1_133) 
2_1_1_133 1601 Salmonella dublin PRECORRIN-4 CI 1-METHYLTRANSFERASE (EC 2_1_1_133) 
2_1_1_133 295 Pseudomonas aeruginosa cobM PRECORRJN-4 CI 1-METHYLTRANSFERASE (EC 2_1_1_133) 
2_1_1_133 6260 Klebsiella pneumoniae PRECORRIN-4 CI l-METHYLTRANSFERASE (EC 2_1_1_133) 
2_1_1_133 1522 Corynebactenum diphtheriae PRECORRIN-4 CI 1-METHYLTRANSFERASE (EC 2_1_1_133) 
2_1_1_133 922 Clostridium difficile PRECORRIN-4 CI 1-METHYLTRANSFERASE (EC 2_M_133) 
2_1_1_14 5982 Yersinia pseudotuberculosis 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE— 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_I_1_14) 

2_1_1_14 1748 Yersinia pestis EC-metE 5- METHY LTETRAHYDROPTERO YLTRIGLUT AMATE-- 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_i_l_14) 
2_1_1_14 5502 Vibrio cholerae El Tor N16961 ORF02177 5- 

METHYLTETRAHYDROPTEROYLTRIGLUTAMATE— HOMOCYSTEINE METHYLTRANSFERASE (EC 
2_l_l_14) 

2_1_1_14 500 Streptococcus pneumoniae EC-metE 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE— 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 1335 Streptococcus mutans EC-metE 5-METHYLTETRAHYDROPTERO YLTRIGLUTAMATE-- 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_l_l_14 1371 Streptococcus mutans 5-METHYLTETRAHYDROPTEROYLTRIGLUT AMATE— 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 3357 Staphylococcus aureus 5-METHYLTETRAHYDROPTERO YLTRIGLUT AMATE-- 
HOMOCYSTE1NE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 5822 Salmonella typhimurium metE 5-METHYLTETRAHYDROPTERO YLTRIGLUTAMATE- 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 1635 Salmonella typhi 5-METHYLTETRAHYDROPTEROYLTRJGLUTAMATE--HOMOCYSTEINE 
METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 146 Salmonella paratyphi 5-METHYLTETRAHYDROPTEROYLTRIGLUT AMATE— 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 147 Salmonella paratyphi 5-METHYLTETRAHYDROPTEROYLTRIGLUT AMATE— 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_l_l_14) 

2_1_1_14 733 Salmonella paratyphi 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE— 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 734 Salmonella paratyphi 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE- 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 735 Salmonella paratyphi 5-METHYLTETRAHYDROPTEROYLTRIGLUT AMATE— 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 2443 Salmonella ententidis 5-METHYLTETRAHYDROPTERO YLTRIGLUT AMATE-- 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 1686 Salmonella dublin 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE— HOMOCYSTEINE 
METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 6919 Saccharomyces cerevisiae MET6 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE- 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 2236 Pseudomonas aeruginosa metE 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE— 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 
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2 JJ_ 14 1435 Pasteurella multocida metE 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE-- 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1J J4 20307 Neurospora crassa 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE-- 
HOMOCYSTEiNE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 20371 Neurospora crassa 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE-- 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 145 Neisseria gonorrhoeae EC-metE 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE— 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_l_i_14 2272 Mycobacterium tuberculosis metE 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE— 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 1727 Mycobacterium leprae EC-metE 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE- 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 952 Mycobacterium bovis EC-metE 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE-- 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 2421 Klebsiella pneumoniae 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE-- 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_L_l_14 3971 Klebsiella pneumoniae 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE-- 
HOMOC Y STEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_I_1_14 3972 Klebsiella pneumoniae 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE— 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 3973 Klebsiella pneumoniae 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE-- 
HO MOC Y STEIN E METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 3974 Klebsiella pneumoniae 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE-- 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_t_l_14) 

2_1_1_14 4275 Klebsiella pneumoniae 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE-- 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 6192 Klebsiella pneumoniae 5-METHYLTETRAHYDROPTEROYLTRJGLUTAMATE- 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 14710 Haemophilus influenzae HI1702 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE-- 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 6587 Escherichia coli metE 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE— 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_l_l_14) 

2_l_l_14 1557 Enterococcus faecalis 5-METHYLTETRAHYDROPTEROYLTRJGLUTAMATE- 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 2042 Corynebacterium diphtheriae 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE- 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 305 Chlamydia pneumoniae AR39 CP0305 5-METHYLTETRAHYDROPTEROYLTRJGLUTAMATE- 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 630 Chlamydia pneumoniae AR39 CP0630 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE- 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 
2_1_1_14 129 Chlamydia pneumoniae CWL029 yxjG_l 5- 

METHYLTETRAHYDROPTEROYLTRIGLUTAMATE-HOMOCYSTEINE METHYLTRANSFERASE (EC 
2_1_1_14) 

2_1_1_14 405 Chlamydia pneumoniae CWL029 yxjG_2 5- 

METHYLTETRAHYDROPTEROYLTRIGLUTAMATE— HOMOCYSTEINE METHYLTRANSFERASE (EC 
2_l_l_14) 

2_1_L_14 251 1 Campylobacter jejuni metE 5-METHYLTETRAHYDROPTEROYLTR1GLUTAMATE- 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 555 Bordetella pertussis EC-metE 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE— 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 6444 Bordetella bronchiseptica EC-metE 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE- 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 1319 Bacillus subtilis metC 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE- 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_I4) 

2_1_1_14 3888 Bacillus subtilis yxjH 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE— 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_14 3889 Bacillus subtilis yxjG 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE— 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2_1_1_16 2534 Saccharomyces cerevisiae OPI3 METHYLENE-FATTY-ACYL-PHOSPHOLIPID SYNTHASE 
(EC 2_1_1_16) 

2_1_1_34 7362 Yersinia pseudotuberculosis EC-spoU TRNA (GUANOSINE-2'-0-) -METHYLTRANSFERASE 
(EC 2_1_1_34) 
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2_1_1_34 2304 Yersinia pestis EC-spoU TRNA (GUANOSINE-2'-0-) -METHYLTRANSFERASE (EC 2_1_1_34) 
2_1_1_34 6031 Salmonella typhimunum spoU TRNA (GUANOSINE-2'-0-) -METHYLTRANSFERASE (EC 
2_l_l_34-> 

2_1_1_34 2095 Salmonella typhi TRNA (GUANOSINE-2'-0-) -METHYLTRANSFERASE (EC 2_1_1_34) 
2_l_l_34 185 Salmonella paratyphi TRNA (GUANOSINE-2'-0-) -METHYLTRANSFERASE (EC 2_1_1_34) 
2_l_l_34 4134 Salmonella dublin TRNA (GUANOSlNE-2'-0-) -METHYLTRANSFERASE (EC 2_1_1_34) 
2_l_l_34 7955 Klebsiella pneumoniae TRNA (GUANOSlNE-2'-0-) -METHYLTRANSFERASE (EC 2_l_l_34) 
2_l_l_34 3571 Escherichia coh spoU TRNA (GUANOSINE-2'-0-) -METHYLTRANSFERASE (EC 2_1_1_34) 
2_1_1_34 680 Borreha burgdorferi BB0052 TRNA (GUANOSINE-2'-0-) -METHYLTRANSFERASE (EC 
2_1_L_34) 

2_l_l_35 7315 Yersinia pseudotuberculosis TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_l_l_35 7649 Yersinia pseudotuberculosis EC-trmA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 
2_1_1_35) 

2_1_1_35 705 Yersinia pestis EC-trmA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_l_l_35) 

2_1_1_35 4065 Yersinia pestis TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 

2_1_1_35 688 Vibrio cholerae El TorN16961 ORF03100 TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 

2_1_1_35) 

2_1_1_35 4038 Vibrio cholerae El Tor N16961 ORF00217 TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 
2_1_1_35) 

2_1_1_35 7429 Vibrio cholerae El Tor N 1696 1ORFA00670 TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 

2_1_1_35) 

2_1_1_35 217 Streptococcus pyogenes EC-ygcA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 1768 Streptococcus pyogenes BS-yfjO TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_l_l_35) 
2_1_1_35 361 Streptococcus pneumoniae BS-yefA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 
2_1_1_35) 

2_1_1_35 570 Streptococcus pneumoniae BS-yfjO TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 

2_1_1_35) 

2_1_1_35 759 Streptococcus mutans EC-ygcA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 1271 Streptococcus mutans BS-yfjO TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 1612 Streptococcus equi BS-yfjO TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 1777 Streptococcus equi EC-ygcA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 3206 Staphylococcus aureus EC-ygcA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 850 Salmonella typhimurium trmA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 2784 Salmonella typhimurium ygcA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_l_l_35 4199 Salmonella typhimurium ybjF TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 2162 Salmonella typhi TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 2274 Salmonella typhi TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 4480 Salmonella typhi TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 3522 Salmonella paratyphi TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1„1_35) 
2_1_1_35 3560 Salmonella paratyphi TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 3911 Salmonella paratyphi TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 3912 Salmonella paratyphi TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 3913 Salmonella paratyphi TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 2238 Salmonella ententidis TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 5275 Salmonella enteritidis TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1 J_35) 
2_1_1_35 1509 Salmonella dublin TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 2517 Salmonella dublin TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 3929 Salmonella dublin TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 3930 Salmonella dublin TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_t_l_35) 
2_1_1_35 1008 Pseudomonas aeruginosa ygcA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 3222 Pseudomonas aeruginosa trmA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 1506 Porphyromonas gingivalis BS-yefA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 
2_1_1_35) 

2_l_l_35 826 Pasteurella multocida trmA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 950 Pasteurella multocida TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_l_l_35 1 140 Pasteurella multocida EC-ygcA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 450 Neisseria gonorrhoeae EC-trmA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 1498 Mycobacterium tuberculosis Rv2689c TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 
2_1_1_35) 

2_l_i_35 2716 Mycobacterium bovis EC-ygcA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 1693 Klebsiella pneumoniae TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 1694 Klebsiella pneumoniae TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
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2_1_1_35 3467 Klebsiella pneumoniae TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 3806 Klebsiella pneumoniae TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2J_1_35) 
2_1_1_35 4384 Haemophilus influenzae HI0333 TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2 1 1 35 5418 Haemophilus influenzae HI0848 TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 19855 Haemophilus influenzae HI0958 TRNA (URAC1L-5-) -METHYLTRANSFERASE (EC 
2_1_1_35) 

2_L1_35 481 Haemophilus ducreyi EC-ygcA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 737 Haemophilus ducreyi TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 1 187 Haemophilus ducreyi EC-trmA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_l_l_35 826 Escherichia coll b0859 TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 5658 Escherichia coh ygcA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 6270 Escherichia coh trmA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 1653 Enterococcus faecium (DOE) EC-ygcA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 
2_1_1_35) 

2_l_l_35 500 Enterococcus faecalis BS-yfjO TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 2455 Enterococcus faecalis TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_i_l_35) 
2_l_l_35 1991 Corynebactenum diphtheriae TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_l_l_35 25 Clostridium difficile EC-ygcA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_l_l_35 3331 Clostridium difficile TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 358 Clostridium acetobutylicum36134392_C3_152 TRNA (URACIL-5-) -METHYLTRANSFERASE 
(EC 2_l_l_35) 

2_1_1_35 2418 Clostridium acetobutyhcum 24628558_C3_18 TRNA (URACIL-5-) -METHYLTRANSFERASE 
(EC 2_1_1_35) 

2_1_1_35 712 Chlamydia trachomatis D/UW-3/Cx BS-yefA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 
2_1_1_35) 

2_1_1_35 981 Chlamydia pneumoniae AR39 CP0981 TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 
2_1_1_35) 

2_1_1_35 817 Chlamydia pneumoniae CWL029 ygcA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 
2_1_1_35) 

2_1_1_35 388 Campylobacter jejuni trmA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1 J_35) 
2_1_1_35 4385 Bordetella pertussis EC-ygcA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_35 5322 Bordetella bronchiseptica EC-ygcA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 

2_1_1_35) 

2_1_L35 674 Bacillus subtilis yefA TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_l_l_35 802 Bacillus subtilis yfjO TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 2_1_1_35) 
2_1_1_41 4901 Saccharomyces cerevisiae ERG6 DELTA(24)-STEROL C-METHYLTRANSFERASE (EC 
2_1_1_41) 

2_1_1_48 841 Staphylococcus aureus RRNA ADENINE N-6-METHYLTRANSFERASE (EC 2_l_l_48) 
2_1_1_48 5781 Mycobacterium tuberculosis Rvl988 RRNA ADENINE N-6-METHYLTRANSFERASE (EC 

2_1_1_48) 

2_1_1_48 2625 Enterococcus faecium (DOE) RRNA ADENINE N-6-METHYLTRANSFERASE (EC 2_1_1_48) 
2_1_1_48 1041 Enterococcus faecalis tr|Q54945 RRNA ADENINE N-6-METHYLTRANSFERASE (EC 

2_1_1_48) 

2_1_1_48 1086 Clostridium difficiletr|Q9WW64 RRNA ADENINE N-6-METHYLTRANSFERASE (EC 
2_1_1_48) 

2_1_1_5 1 5798 Vibrio cholerae El Tor N16961 ORF02531 RRNA (GUANINE-N1-) -METHYLTRANSFERASE 
(EC2_1_1_51) 

2_l_l_5l 5462 Salmonella typhimurium rrmA RRNA (GUANINE-Nl-)-METHYLTRANSFERASE (EC 
2_1J_51) 

2_1_1_51 1593 Salmonella typhi RRNA (GUANINE-Nl-)-METHYLTRANSFERASE (EC 2_1_I_51) 
2_l_l_51 2386 Salmonella dublin RIBOSOMAL RNA LARGE SUBUNIT METHYLTRANSFERASE A (EC 
2_l_l_5l) 

2_1_1_51 7223 Klebsiella pneumoniae RRNA (GUANINE-N1-) -METHYLTRANSFERASE (EC 2_1_1_51) 
2_1_1_51 51 15 Escherichia coli yebH RRNA (GUANINE-N 1 -)-METHYLTRANSFERASE (EC 2_1_1_51) 
2_l_l_5t 231 1 Enterococcus faecalis EC-yebH RRNA (GUANINE-Nl-)-METHYLTRANSFERASE (EC 
2_l_l_5i) 

2_1_1_51 3894 Bacillus subtilis yxjB RRNA (GUANINE-N l-)-METHYLTRANSFERASE (EC 2_1_1_51) 
2_1_1_52 6485 Yersinia pseudotuberculosis EC-yjjT RIBOSOMAL RNA SMALL SUBUNIT 
METHYLTRANSFERASE C (EC 2_1_1_52) 

2_1_1_52 6812 Yersinia pseudotuberculosis EC-ygjO RIBOSOMAL RNA SMALL SUBUNIT 
METHYLTRANSFERASE C (EC 2_1_1_52) 
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2_l_l_52 421 Yersinia pestis EC-yjjT RJBOSOMAL RNA SMALL SUBUNIT METHYLTRANSFERASE C (EC 
2_1_1_52) 

2_1_1_52 3940 Yersinia pestis EC-ygjO RIBOSOMAL RNA SMALL SUBUNIT METHYLTRANSFERASE C 
(EC 2_1_1_52) 

2_1_1_52 4482 Vibrio cholerae El Tor N16961 ORF00850 RIBOSOMAL RNA SMALL SUBUNIT 
METHYLTRANSFERASE C (EC 2_1_1_52) 

2_1_1_52 1294 Streptococcus pyogenes BS-ybxB RIBOSOMAL RNA SMALL SUBUNIT 
METHYLTRANSFERASE C (EC 2_1_1_52) 

2J J_52 1030 Streptococcus pneumoniae BS-ybxB RIBOSOMAL RNA SMALL SUBUNIT 
METHYLTRANSFERASE C (EC 2_1_1_52) 

2_1_1_52 555 Streptococcus mutans BS-ybxB RIBOSOMAL RNA SMALL SUBUNIT 
METHYLTRANSFERASE C (EC 2_1_1_52) 

2_l_l_52 1327 Streptococcus equi BS-ybxB RIBOSOMAL RNA SMALL SUBUNIT METHYLTRANSFERASE 
C (EC 2_1_1_52) 

2_l_l_52 1927 Salmonella typhimunum yjjT RIBOSOMAL RNA SMALL SUBUNIT METHYLTRANSFERASE 
C(EC 2_1_1_52) 

2_l_l_52 3674 Salmonella typhimunum ygjO RIBOSOMAL RNA SMALL SUBUNIT 
METHYLTRANSFERASE C (EC 2_1_1_52) 

2_1_I_52 1680 Salmonella typhi RIBOSOMAL RNA SMALL SUBUNIT METHYLTRANSFERASE C (EC 
2_1_1_52) 

2_1_1_52 2664 Salmonella typhi RIBOSOMAL RNA SMALL SUBUNIT METHYLTRANSFERASE C (EC 
2_1_1_52) 

2_1_1_52 4544 Salmonella dublin PUTATIVE RIBOSOMAL RNA SMALL SUBUNIT 
METHYLTRANSFERASE D (EC 2_1_1_52) 

2_l_l_52 6423 Pseudomonas aeruginosa PA4627 RIBOSOMAL RNA SMALL SUBUNIT 
METHYLTRANSFERASE C (EC 2_l_l_52) 

2_l_l_52 7033 Pseudomonas aeruginosa PA4617 RIBOSOMAL RNA SMALL SUBUNIT 
METHYLTRANSFERASE C (EC 2_1_1_52) 

2_1_1_52 1751 Pasteurella multocida EC-yjjT RIBOSOMAL RNA SMALL SUBUNIT 
METHYLTRANSFERASE C (EC 2_l_l_52) 

2_1_1_52 4887 Klebsiella pneumoniae RIBOSOMAL RNA SMALL SUBUNIT METHYLTRANSFERASE C (EC 
2_1_1_52) 

2_1_1_52 1384 Helicobacter pylori J99tr|Q9ZJB6 RIBOSOMAL RNA SMALL SUBUNIT 
METHYLTRANSFERASE C (EC 2_1_1_52) 

2_1_1_52 7230 Haemophilus influenzae HI0012 RIBOSOMAL RNA SMALL SUBUNIT 
METHYLTRANSFERASE C (EC 2_1_1_52) 

2_1_1_52 1390 Haemophilus ducreyi EC-yjjT RIBOSOMAL RNA SMALL SUBUNIT METHYLTRANSFERASE 
C (EC 2_I_1_52) 

2_1_1_52 5821 Escherichia coli ygjO RIBOSOMAL RNA SMALL SUBUNIT METHYLTRANSFERASE C (EC 
2_l_l_52) 

2_1_1_52 6468 Escherichia coli yjjT RIBOSOMAL RNA SMALL SUBUNIT METHYLTRANSFERASE C (EC 
2_1_1_52) 

2_1_1_52 756 Enterococcus faecalis BS-ybxB RIBOSOMAL RNA SMALL SUBUNIT 
METHYLTRANSFERASE C (EC 2_1_1_52) 

2_1_1_52 562 Campylobacter jejuni Q0495 RIBOSOMAL RNA SMALL SUBUNIT METHYLTRANSFERASE 
C (EC 2_1_1_52) 

2_1_1_52 106 Bacillus subtilis ybxB RIBOSOMAL RNA SMALL SUBUNIT METHYLTRANSFERASE C (EC 
2_1_1_52) 

2_1_1_64 5749 Yersinia pseudotuberculosis EC-ubiG 3-DEMETHYLUBIQUINONE-9 3- 
METHYLTRANSFERASE (EC 2_1_1_64) 

2_1_1_64 347 Yersinia pestis EC-ubiG 3-DEMETHYLUBIQUINONE-9 3-METH YLTRANS FERAS E (EC 
2_1_1_64) 

2_1_1_64 2706 Yersinia pestis EC-yafE 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 
2_1_1_64) 

2_1_1_64 5082 Vibrio cholerae El Tor N16961 ORF01630 3-DEMETHYLUBIQUINONE-9 3- 
METHYLTRANSFERASE (EC 2_1_1_64) 

2_1_1_64 2308 Staphylococcus aureus 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 
2_1_1_64) 

2_1_1_64 1731 Salmonella typhimurium ubiG 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 
2_1_1_64) 

2_1_1_64 1804 Salmonella typhimurium yafE 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 
2_1_1_64) 
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2_1_1_64 442 Salmonella typhi 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 2_1_1_64) 
2_l_l_64 1082 Salmonella typhi 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 2_1_1_64) 
2_1_1_64 2337 Salmonella paratyphi 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 
2_1_1_64) 

2_1_1_64 6873 Salmonella paratyphi 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 
2_1_1_64) 

2_1_1_64 697 Salmonella enteritidis 3-DEMETHYLUB1QUINONE-9 3-METHYLTRANSFERASE (EC 

2_1_1_64) 

2 J_l_64 3902 Salmonella dubhn 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 2_l_l_64) 
2_1_1_64 600 Rickettsia prowazekii RP622 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 
2_1_1_64) 

21164 589 Pseudomonas aeruginosa PA3119 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE 
(EC2_l_l_64) 

2_1_1_64 2405 Pseudomonas aeruginosa ubiG 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 
2_1_1_64) 

2_1_1_64 4890 Pseudomonas aeruginosa PA0547 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE 

(EC 2_1_1_64) 

2_1_1_64 5416 Pseudomonas aeruginosa PA1216 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE 
(EC2_1_1_64) 

2_1_1_64 638 Porphyromonas gingivalis 3-DEMETHYLUBfQUINONE-9 3-METHYLTRANSFERASE (EC 
2_l_l_64) 

2_1_1_64 276 Pasteurella multoctda ubiG 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 
2_l_l_64) 

2_1_1_64 1480 Neisseria gonorrhoeae EC-ubiG 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE 
(EC 2_1_1_64) 

2_1_1_64 2384 Mycobacterium tuberculosis ubiE 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE 
(EC 2_1_1_64) 

2_1_1_64 432 Mycobacterium bovis EC-yigO 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 
2_1_1_64) 

2_1_1_64 2467 Klebsiella pneumoniae 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 
2_l_l_64) 

2_1_1_64 3487 Klebsiella pneumoniae 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 
2_l_l_64) 

2_1_1_64 1363 Helicobacter pylori J99tr|Q9ZJD6 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE 
(EC 2_1_1_64) 

2_1_1_64 495 Haemophilus ducreyi EC-ubiG 3-DEMETHYLUBIQLTNONE-9 3-METHYLTRANSFERASE (EC 

2_1_1_64) 

2_1_1_64 204 Escherichia coli yafE 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 
2_1_1_64) 

2_1_1_64 2181 Escherichia coli ubiG 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 
2_1_1_64) 

2_1_1_64 980 Enterococcus faecium (DOE) EC-yigO 3-DEMETHYLUBIQUINONE-9 3- 
METHYLTRANSFERASE (EC 2_1_1_64) 

2_1_1_64 735 Corynebactenum diphtheriae 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 
2_l_l_64) 

2_l_l_64 865 Corynebacterium diphtheriae 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 
2_l_l_64) 

2_l_l_64 1460 Corynebacterium diphtheriae 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 

2_l_l_64) 

2_1_1_64 1272 Clostridium acetobutylicum 286687_C1_46 3-DEMETHYLUBIQUINONE-9 3- 
METHYLTRANSFERASE (EC 2_1_1_64) 

2_1_1_64 2240 Clostridium acetobutylicum 36600002_C 1_28 3-DEMETHYLUBIQUINONE-9 3- 
METHYLTRANSFERASE (EC 2_1_1_64) 

2_I_1_64 131 Chlamydia trachomatis D/UW-3/Cx CT133 3-DEMETHYLUBIQUINONE-9 3- 
METHYLTRANSFERASE (EC 2_t_l_64) 

2_1_1_64 580 Chlamydia pneumoniae AR39 CP0580 3-DEMETHYLUBIQUINONE-9 3- 
METHYLTRANSFERASE (EC 2_1_1_64) 

2_1_1_64 199 Bordetella pertussis EC-ubiG 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 
2_1_1_64) 

2_1_1_64 393 Bordetella pertussis EC-yafE 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 
2_1_1_64) 
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2_1_1_64 1459 Bordetella pertussis 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 
2_1_1_64) 

2_1_1_64 6654 Bordetella bronchiseptica EC-yafE 3-DEMETHYLUB1QUINONE-9 3-METHYLTRANSFERASE 
(EC 2_1_1_64) 

2_1_1_64 7004 Bordetella bronchiseptica 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 
2_1_1_64) 

2_1_1_64 8762 Bordetella bronchiseptica EC-ubiG 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE 
(EC 2_1_1_64) 

2_1_1_64 317 Bacillus subtilis ycgJ 3-DEMETHYLUBIQUINONE-9 3-METHYLTRANSFERASE (EC 
2_1_1_64) 

2J_1_72 5839 Yersinia pseudotuberculosis DNA ADENINE METHYLASE (EC 2_1_1_72) 
2_1_1_72 7260 Yersinia pseudotuberculosis RETRON EC67 DNA ADENINE METHYLASE (EC 2J_1_72) 
2_1_1_72 555 Yersinia pestis ADENINE-SPECIFIC DNA METHYLTRANSFERASE (EC 2_1_1_72) 
2_1_1_72 2847 Yersinia pestistr|068789 ADENINE-SPECIFIC METHYLTRANSFERASE (EC 2_1_I_72) 
2_1_1_72 5849 Yersinia pestis ADENINE-SPECIFIC DNA METHYLTRANSFERASE (EC 2_1_1_72) 
2JJJ2 6375 Vibrio cholerae El Tor N16961 ORF03322 ADENINE-SPECIFIC DNA 
METHYLTRANSFERASE (EC 2_1_1_72) 

2_1_1_72 220 Ureaplasma urealyticum hsdM-1 TYPE I RESTRICTION ENZYME ECOR124II M PROTEIN (EC 
2_1_1_72) 

2_1_1_72 617 Ureaplasma urealyticum UU477 TYPE III RESTRICTION-MODIFICATION SYSTEM ECOPI 
ENZYME MOD (EC 2_1_1_72) 

2_l_l_72 443 Treponema pallidum TP0810 DNA ADENINE METHYLASE (EC 2_1_1_72) 
2_1_1_72 1419 Streptococcus pyogenes BS-ytxK MODIFICATION METHYLASE ACCI (EC 2_1_1_72) 
2_I_1_72 1 144 Streptococcus pneumoniae EC-hsdM TYPE I RESTRICTION ENZYME ECOK I M PROTEIN 
(EC 2_1_1_72) 

2_1_1_72 1581 Streptococcus pneumoniae TYPE I RESTRICTION ENZYME ECOK I M PROTEIN (EC 
2_1_1_72) 

2_1_1_72 1697 Streptococcus pneumoniae EC-yhdJ MODIFICATION METHYLASE (EC 2_1_1_72) 

2_1_1_72 320 Streptococcus mutans TYPE I RESTRICTION ENZYME ECOR124II M PROTEIN (EC 2_1_1_72) 

2_1_1_72 362 Streptococcus mutans EC-yhdJ ADENINE-SPECIFIC METHYLTRANSFERASE (EC 2_1_1_72) 

2_1_1_72 430 Streptococcus mutans BS-ytxK MODIFICATION METHYLASE ACCI (EC 2_1_1_72) 

2_1_1_72 585 Streptococcus equi BS-ytxK MODIFICATION METHYLASE ACCI (EC 2_1_1_72) 

2_1_1_72 1341 Streptococcus equi MODIFICATION METHYLASE STSI (EC 2_1_1_72) 

2_1_1_72 1645 Streptococcus equi EC-yhdJ ADENINE-SPECIFIC METHYLTRANSFERASE (EC 2_1_1_72) 

2_1_1_72 1727 Streptococcus equi SITE-SPECIFIC DNA-METHYLTRANSFERASE (EC 2_1_1_72) 

2_1_1_72 1816 Streptococcus equi MODIFICATION METHYLASE PSTI (EC 2_1_1_72) 

2_1_1_72 2700 Staphylococcus aureus BS-ytxK MODIFICATION METHYLASE ACCI (EC 2_1_1_72) 

2_1_1_72 3747 Staphylococcus aureus MODIFICATION METHYLASE ACCI (EC 2_I_1_72) 

2_1_1_72 527 Salmonella typhimurium TYPE I RESTRICTION ENZYME STYSJI M PROTEIN (EC 2_1_1_72) 

2_1_1_72 2718 Salmonella typhimurium mod TYPE III RESTRICTION-MODIFICATION SYSTEM STYLTI 

ENZYME MOD (EC 2_1_1_72) 

2J_l_72 3372 Salmonella typhimurium hsdT TYPE I RESTRICTION ENZYME ECOK I M PROTEIN (EC 
2_l_l_72) 

2_1_1_72 5379 Salmonella typhimurium dam ADENINE-SPECIFIC DNA METHYLTRANSFERASE (EC 
2_1_1_72) 

2_1_1_72 5909 Salmonella typhimurium yhdJ ADENINE-SPECIFIC METHYLTRANSFERASE (EC 2_1_1_72) 
2_1_1_72 6212 Salmonella typhimurium TYPE IIS RESTRICTION ENZYME (EC 3_1_21_4) (EC 2_1_1_72) 
2_1_1_72 6341 Salmonella typhimurium RETRON EC67 DNA ADENINE METHYLASE (EC 2_1_1_72) 
2_1_1_72 6717 Salmonella typhimurium ADENINE-SPECIFIC METHYLTRANSFERASE (EC 2_1_1_72) 
2_1_1_72 163 Salmonella typhi ADENINE-SPECIFIC METHYLTRANSFERASE (EC 2_1_1_72) 
2_1_1_72 1156 Salmonella typhi ADENINE-SPECIFIC DNA METHYLTRANSFERASE (EC 2_1_1_72) 
2_1_1_72 2710 Salmonella typhi PUTATIVE ADENINE-SPECIFIC METHYLASE (EC 2_1_1_72) 
2_1_1_72 3859 Salmonella typhi TYPE I RESTRICTION ENZYME STYSPI M PROTEIN (EC 2_1_1_72) 
2_1_I_72 3860 Salmonella typhi TYPE I RESTRICTION ENZYME STYSPI M PROTEIN (EC 2_1_1_72) 
2_1_1_72 5415 Salmonella typhi RETRON EC67 DNA ADENINE METHYLASE (EC 2_1_1_72) 
2_1_1_72 5627 Salmonella typhi RETRON EC67 DNA ADENINE METHYLASE (EC 2_1_1_72) 
2_1_1_72 1115 Salmonella paratyphi TYPE I RESTRICTION ENZYME STYSPI M PROTEIN (EC 2_1_1_72) 
2_1_1_72 2610 Salmonella paratyphi TYPE I RESTRICTION ENZYME ECOK I M PROTEIN (EC 2_l_l_72) 
2_1_1_72 261 1 Salmonella paratyphi TYPE I RESTRICTION ENZYME ECOK I M PROTEIN (EC 2_l_t_72) 
2_1_1_72 3050 Salmonella paratyphi MODIFICATION METHYLASE (EC 2_1_1_72) 
2_1_1_72 3154 Salmonella paratyphi DNA ADENINE METHYLASE (EC 2_1_1_72) 
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2_l J_72 3727 Salmonella paratyphi TYPE III RESTRICTION-MODIFICATION SYSTEM STYLTI ENZYME 
MOD (EC 2_l_t_72) 

2_1_1_72 3728 Salmonella paratyphi TYPE III RESTRICTION-MODIFICATION SYSTEM STYLTI ENZYME 
MOD (EC 2J_1_72) 

2 1172 3729 Salmonella paratyphi TYPE III RESTRICTION-MODIFICATION SYSTEM STYLTI ENZYME 
MOD (EC 2_1J_72) 

2_1_1_72 5517 Salmonella paratyphi ADENINE-SPECIFIC DNA METHYLTRANSFERASE (EC 2_1_1_72) 
2_1_1_72 6051 Salmonella paratyphi RETRON EC67 DNA ADENINE METHYLASE (EC 2_1_1_72) 
2_1 J_72 1072 Salmonella ententidis TYPE III RESTRICTION-MODIFICATION SYSTEM STYLTI ENZYME 
MOD (EC 2_l_l_72) 

2_1_1_72 2583 Salmonella ententidis MODIFICATION METHYLASE (EC 2_1_1_72) 

2_1_1_72 5105 Salmonella enteritidis TYPE I RESTRICTION ENZYME ECOR124II M PROTEIN (EC 

2_1_1_72) 

2_1_1_72 342 Salmonella dublin RETRON EC67 DNA ADENINE METHYLASE (EC 2_1_1_72) 
2_1_1_72 369 Salmonella dublin TYPE III RESTRICTION-MODIFICATION SYSTEM ECOP15I ENZYME 
MOD (EC 2_1_1_72) 

2_l_l_72 1612 Salmonella dublin ADENINE-SPECIFIC METHYLTRANSFERASE (EC 2_1_1_72) 
2_1_1_72 1673 Salmonella dublin TYPE I RESTRICTION ENZYME ECOR124II M PROTEIN (EC 2_1_1_72) 
2_1_1_72 1740 Salmonella dublin DNA ADENINE METHYLASE (EC 2_1_I_72) 

2_l_i_72 2096 Salmonella dublin TYPE III RESTRICTION-MODIFICATION SYSTEM STYLTI ENZYME 
MOD(EC2_l_l_72) 

2_1_1_72 866 Pasteurella multocida dam ADENINE-SPECIFIC DNA METHYLTRANSFERASE (EC 2_1_1_72) 
2_1_1_72 1632 Pasteurella multocida TYPE III RESTRICTION-MODIFICATION SYSTEM ECOPI ENZYME 
MOD (EC 2_1_1_72) 

2_1_1_72 697 Neisseria gonorrhoeaetr|O30358 MODIFICATION METHYLASE HPHI(A) (EC 2_1_1_72) 
2 1_1_72 924 Neisseria gonorrhoeae EC-yhdJ ADENINE-SPECIFIC METHYLTRANSFERASE (EC 2_1_1_72) 
2_1_1_72 1278 Neisseria gonorrhoeaetr!Q9ZIE8 TYPE III RESTRICTION-MODIFICATION SYSTEM ECOP15I 
ENZYME MOD (EC 2_1_1_72) 

2_l j_72 1550 Neisseria gonorrhoeae TYPE III RESTRICTION-MODIFICATION SYSTEM ECOP15I ENZYME 
MOD (EC 2_1_1_72) 

2_1_1_72 2037 Neisseria gonorrhoeae TYPE III RESTRICTION-MODIFICATION SYSTEM ECOPI ENZYME 
MOD(EC2_l_l_72) 

2_1_1_72 2038 Neisseria gonorrhoeae TYPE III RESTRICTION-MODIFICATION SYSTEM ECOPI ENZYME 
MOD (EC 2_1_1_72) 

2_1_1_72 634 Mycoplasma pneumoniae mtel MODIFICATION METHYLASE ECORI (EC 2_1_1_72) 
2_1_1_72 1405 Mycoplasma genitalium MG184 MODIFICATION METHYLASE ECORI (EC 2_1_1_72) 
2 l_l_72 2868 Mycobacterium tuberculosis Rv3263 MODIFICATION METHYLASE EC057I (EC 2_1_1_72) 
2_I_1_72 2933 Mycobacterium leprae TYPE I RESTRICTION ENZYME ECOR124II M PROTEIN (EC 
2_1_1_72) 

2_1_1_72 2934 Mycobacterium leprae TYPE I RESTRICTION ENZYME ECOR124II M PROTEIN (EC 
2_1_1_72) 

2_1_1_72 3404 Mycobacterium leprae MODIFICATION METHYLASE EC057I (EC 2_1_1_72) 
2_1_1_72 3442 Mycobacterium bovis MODIFICATION METHYLASE EC057I (EC 2_1 J_72) 
2_1_1_72 5748 Klebsiella pneumoniae DNA ADENINE METHYLASE (EC 2_1_1_72) 
2_1_1_72 6704 Klebsiella pneumoniae DNA ADENINE METHYLASE (EC 2_1_1_72) 
2_1_1_72 6705 Klebsiella pneumoniae DNA ADENINE METHYLASE (EC 2_1_1_72) 
2_1_1_72 8631 Klebsiella pneumoniae ADENINE-SPECIFIC METHYLTRANSFERASE (EC 2_1_1_72) 
2_1_1_72 30 Helicobacter pylori HP0593 TYPE III RESTRICTION-MODIFICATION SYSTEM ECOP15I 
ENZYME MOD (EC 2_1_1_72) 

2_1_1_72 270 Helicobacter pylori HP0850 TYPE I RESTRICTION ENZYME ECOR124II M PROTEIN (EC 
2_1_1_72> 

2_1_1_72 326 Helicobacter pylori HP0910 DNA ADENINE METHYLASE (EC 2_l_t_72) 
2_1_1_72 744 Helicobacter pylori HP1352 ADENINE-SPECIFIC METHYLTRANSFERASE (EC 2_1_1_72) 
2 1 1_72 759 Helicobacter pylori HP1367 MODIFICATION METHYLASE MBOII (EC 2_1_1_72) 
2_1_1_72 762 Helicobacter pylori HP 13 70 TYPE III RESTRICTION-MODIFICATION SYSTEM ECOP15I 
ENZYME MOD (EC 2_1_1_72) 

2_1_1_72 792 Helicobacter pylori HP1403 TYPE I RESTRICTION ENZYME ECOR124II M PROTEIN (EC 
2_1_1_72) 

2_1_1_72 1010 Helicobacter pylori HP0050 ADENINE-SPECIFIC METHYLTRANSFERASE (EC 2_1_1_72) 
2_1 J_72 1049 Helicobacter pylon HP0092 SITE-SPECIFIC DNA-METHYLTRANSFERASE (EC 2_1_1_72) 
2_1_1_72 1207 Helicobacter pylori HP0260 TYPE III RESTRICTION-MODIFICATION SYSTEM ECOP15I 
ENZYME MOD (EC 2_1_1_72) 
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2_1_1_72 1209 Helicobacter pylon HP0262 site-specific DNA-methyitransferase (adenine-specific) (EC 2_1_1_72) 
(Hpal) 

2_1_1_72 1210 Helicobacter pylon HP0263 ADENINE-SPECIFIC METHYLTRANSFERASE (EC 2_1_1_72) 
2_1_1_72 1385 Helicobacter pylon HP0463 DNA ADENINE METHYLASE (EC 2_1_1_72) 
2_1_1_72 1744 Helicobacter pylon TYPE III RESTRICTION-MODIFICATION SYSTEM ECOP1 ENZYME 
MOD (EC 2_1_1_72) 

2 JJ_ 72 43 Helicobacter pylon J99 jhp0043 ADENINE-SPECIFIC METHYLTRANSFERASE (EC 2_1_1_72) 
2_1_1_72 45 Helicobacter pylon J99 jhp0045 TYPE III RESTRICTION-MODIFICATION SYSTEM STYLTI 
ENZYME MOD (EC 2_1_1_72) 

2_1_1_72 88 Helicobacter pylori J99tr|Q9ZMY0 SITE-SPECIFIC DNA-METHYLTRANSFERASE (EC 
2_1_1_72) 

2_1_1_72 168 Helicobacter pylori J99tr|Q9ZMQ4 MODIFICATION METHYLASE LLAI (EC 2_1_1_72), second 
component 

2_1_1_72 249 Helicobacter pylori J99tr|Q9ZMH6 TYPE III RESTRICTION-MODIFICATION SYSTEM 
ECOP15I ENZYME MOD (EC 2_1_1_72) 

2_1_1_72 251 Helicobacter pylon J99tr|Q9ZMH4 site-specific DNA-methyltransferase (adenine-specific) (EC 
2_1_1_72) (Hpal) 

2_1_1_72 253 Helicobacter pylori J99tr|Q9ZMH2 ADENINE-SPECIFIC METHYLTRANSFERASE (EC 

2_1_1_72) 

2_1_1_72 754 Helicobacter pylori J99 jhp0756 MODIFICATION METHYLASE (EC 2_1_1_72> 

2_1_1_72 785 Helicobacter pylori J99tr|Q9ZKZ6 TYPE I RESTRICTION ENZYME ECOR124II M PROTEIN 

(EC 2_1_1_72) 

2_1_1_72 843 Helicobacter pylori J99tr|Q9ZKT9 DNA ADENINE METHYLASE (EC 2_1_1_72) 
2_1_1_72 1258 Helicobacter pylori J99tr|Q9ZJN4 ADENINE-SPECIFIC METHYLTRANSFERASE (EC 
2_1_1_72) 

2_1_1_72 1273 Helicobacter pylori J99tr|Q9ZJM2 TYPE III RESTRICTION-MODIFICATION SYSTEM 
ECOP15I ENZYME MOD (EC 2_1_1_72) 

2_1_1_72 1285 Helicobacter pylori J99tr|Q9ZJL0 TYPE III RESTRICTION-MODIFICATION SYSTEM ECOP15I 
ENZYME MOD (EC 2_1_1_72) 

2_1_1_72 1399 Helicobacter pylori J99 TYPE III RESTRICTION-MODIFICATION SYSTEM ECOPI ENZYME 
MOD (EC 2_1_1_72) 

2_1_1_72 1411 Helicobacter pylori J99 hsdM_3 TYPE I RESTRICTION ENZYME ECOR124II M PROTEIN (EC 
2_1_1_72) 

2_1_1_72 476 Haemophilus influenzae TYPE I RESTRICTION ENZYME ECOR124II M PROTEIN (EC 

2_l_l_72) 

2_l_l_72 477 Haemophilus influenzae TYPE I RESTRICTION ENZYME ECOR124II M PROTEIN (EC 

2_1_1_72) 

2_1_1_72 4114 Haemophilus influenzae HI0209 ADENINE-SPECIFIC DNA METHYLTRANSFERASE (EC 

2_1_1_72) 

2_1_1_72 4123 Haemophilus influenzae HI0215 TYPE I RESTRICTION ENZYME ECOR124II M PROTEIN (EC 
2_1_1_72) 

2_1_1_72 4125 Haemophilus influenzae TYPE I RESTRICTION ENZYME ECOR124II M PROTEIN (EC 
2_l_l_72) 

2_1_1_72 1 1594 Haemophilus influenzae HI1392 MODIFICATION METHYLASE HINDIII (EC 2_1_1_72) 
2_1_1_72 13577 Haemophilus influenzae HI0513 MODIFICATION METHYLASE HINCII (EC 2_1_1_72) 
2_1_1_72 16045 Haemophilus influenzae HI1056 TYPE III RESTRICTION-MODIFICATION SYSTEM 
ECOP15I ENZYME MOD (EC 2_1_1_72) 

2_1_1_72 544 Haemophilus ducreyi TYPE III RESTRICTION-MODIFICATION SYSTEM ECOPI ENZYME 
MOD (EC 2_1_1_72) 

2 1 1 72 545 Haemophilus ducreyi TYPE III RESTRICTION-MODIFICATION SYSTEM ECOPI ENZYME 
MOD (EC 2_1_1_72) 

2_l_l_72 781 Haemophilus ducreyi DNA ADENINE METHYLASE (EC 2_1_1_72) 

2_1_1_72 1462 Haemophilus ducreyi TYPE I RESTRICTION ENZYME ECOK I M PROTEIN (EC 2_1_1_72) 
2_1_1_72 3187 Escherichia coli yhdJ ADENINE-SPECIFIC METHYLTRANSFERASE (EC 2_1_1_72) 
2_1_1_72 5982 Escherichia coli dam ADENINE-SPECIFIC DNA METHYLTRANSFERASE (EC 2_1_1_72) 
2_1_1_72 6453 Escherichia coli hsdM TYPE I RESTRICTION ENZYME ECOK I M PROTEIN (EC 2_1_1_72) 
2_1_1_72 2709 Enterococcus faecium (DOE) MODIFICATION METHYLASE ACCI (EC 2_1_1_72) 
2_1_1_72 3968 Enterococcus faecium (DOE) TYPE I RESTRICTION ENZYME ECOR124II M PROTEIN (EC 
2_1_1_72) 

2_1_1_72 3265 Enterococcus faecalis MODIFICATION METHYLASE MUNI (EC 2_1_1_72) 

2_1_1_72 1717 Corynebactenum diphtheriae TYPE III RESTRICTION-MODIFICATION SYSTEM STYLTI 

ENZYME MOD (EC 2_1_1_72) 
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2_l_l_72 1464 Clostridium difficile MODIFICATION METHYLASE BSTVI (EC 2_1_1_72) 

2_1_1_72 1878 Clostridium difficile ADENINE-SPECIF1C DNA METHYLTRANSFERASE (EC 2_l_l_72) 

2_1_1_72 26 Clostridium acetobutyhcum 790937_C1_164 MODIFICATION METHYLASE EC057I (EC 

2JJJ2) 

2_1_1_72 201 Clostridium acetobutyhcum 41 05427_C3_ 133 MODIFICATION METHYLASE CVIBI (EC 

2_1_1_72) 

2_l_l_72 1952 Clostridium acetobutylicum 25787767_C2_40 MODIFICATION METHYLASE BSTVI (EC 

2_1_1_72) 

2_1_1_72 2038 Campylobacter jejuni Q1553c TYPE I RESTRICTION ENZYME ECOR124II M PROTEIN (EC 

2_1_I_72) 

2_1_1_72 2142 Campylobacter jejuni Q0208 MODIFICATION METHYLASE NLAIII (EC 2_1_1_72) 
2_1_1_72 726 Bordetella pertussis EC-ycjD TYPE III RESTRICTION- MODIFICATION SYSTEM ECOP15I 
ENZYME MOD (EC 2_1_1_72) 

2_1_1_72 9331 Bordetella bronchiseptica ADENINE-SPECIFIC DNA METHYLTRANSFERASE (EC 2_1_1_72) 
2_1_1_72 9387 Bordetella bronchiseptica TYPE III RESTRICTION-MODIFICATION SYSTEM ECOPI 
ENZYME MOD (EC 2_1_1_72) 

2_l_l_72 610 Bacillus subtilis ydiS MODIFICATION METHYLASE LLADCHI B (EC 2_1_1_72) 
2_1_1_72 2942 Bacillus subtilis ytxK MODIFICATION METHYLASE ACCI (EC 2_1_1_72) 
2_1_1_79 4807 Yersinia pseudotuberculosis CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID SYNTHASE 
(EC 2_1_1_79) 

2_1_1_79 1 131 Yersinia pestis CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID SYNTHASE (EC 2_l_l_79) 
2_1_1_79 4948 Vibrio cholerae El Tor N16961 ORF01465 CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID 
SYNTHASE (EC 2_1_1_79) 

2_1_1_79 2942 Salmonella typhimurium cdfA CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID SYNTHASE 
(EC 2_1_1_79) 

2_1_1_79 4613 Salmonella typhi CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID SYNTHASE (EC 
2_1_1_79) 

2_1_1_79 306 Salmonella paratyphi CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID SYNTHASE (EC 
2_1_1_79) 

2_l_l_79 2263 Salmonella enteritidis CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID SYNTHASE (EC 
2_1_1_79) 

2_1_1_79 3698 Salmonella dublin CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID SYNTHASE (EC 
2_1_1_79) 

2_1_1_79 2096 Pseudomonas aeruginosa PA5546 CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID 
SYNTHASE (EC 2_1_1_79) 

2_1_1_79 344 Mycobacterium tuberculosis cmaA2 CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID 
SYNTHASE 2 (EC 2_1_1_79) 

2_1_1_79 2229 Mycobacterium tuberculosis mmaA2 CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID 
SYNTHASE 1 (EC 2_1_1_79) 

2_1_1_79 3365 Mycobacterium tuberculosis umaA2 CYCLOPROPANE-FATTY- ACYL-PHOSPHOLIPID 
SYNTHASE 1 (EC 2_1_1_79) 

2_1_1_79 3867 Mycobacterium tuberculosis Rv3720 CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID 
SYNTHASE (EC 2_1_1_79) 

2_1_1_79 4969 Mycobacterium tuberculosis ufaAl CYCLOPROPANE-FATTY- ACYL-PHOSPHOLIPID 
SYNTHASE (EC 2 11 79) 

2_1_1_79 6034 Mycobacterium tuberculosis cmaAl CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID 
SYNTHASE 1 (EC 2_1_1_79) 

2_1_1_79 342 Mycobacterium lepraetr|Q49807 CYCLOPROPANE-FATTY- ACYL-PHOSPHOLIPID SYNTHASE 
2 (EC 2_1_1_79) 

2_1_1_79 1377 Mycobacterium lepraetr|0695 15 CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID 
SYNTHASE (EC 2_1_1_79) 

2_1_1_79 2413 Mycobacterium leprae CYCLOPROPANE-FATTY-AC YL-PHOSPHOLIPID SYNTHASE 1 (EC 
2 1 1 79) 

2_1_1_79 497 Mycobacterium bovis CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID SYNTHASE 2 (EC 

2_1_1_79) 

2_1_1_79 699 Mycobacterium bovis CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID SYNTHASE 1 (EC 
2_1_1_79) 

2_1_1_79 2267 Mycobacterium bovis CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID SYNTHASE 1 (EC 
2_l_l_79) 

2_1_1_79 2531 Mycobacterium bovis CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID SYNTHASE (EC 
2_1_1_79) 
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2_l_l_79 3540 Mycobacterium bovis CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID SYNTHASE (EC 
2_1_1_79) 

2_1_1_79 3095 Klebsiella pneumoniae CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID SYNTHASE (EC 
2_l_l_79) 

2_1_1_79 7385 Klebsiella pneumoniae CYCLOPROPANE-FATTY-ACYL-PHOSPHOL1PID SYNTHASE (EC 
2_1_1_79) 

2_1_1_79 1351 Helicobacter pylori HP0416 CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID SYNTHASE 
(EC 2_1_1_79) 

2_i_1_79 960 Helicobacter pylon J99tr|Q9ZKG8 CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIP1D 
SYNTHASE (EC 2_1_1_79) 

2_1_1_79 1620 Escherichia coll cfa CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID SYNTHASE (EC 

2_1_1_79) 

2_1_1_79 360 Enterococcus faecium (DOE) CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID SYNTHASE 

(EC 2_1_1_79) 

2_1_1_79 2775 Enterococcus faecalis CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID SYNTHASE (EC 
2_1_1_79) 

2_l_l_79 534 Corynebacterium diphtheriae CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID SYNTHASE 
(EC 2_1_1_79) 

2_1_1_79 1603 Clostridium difficile CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID SYNTHASE (EC 

2_1_1_79) 

2_1_1_79 682 Clostridium acetobutylicum 428387_C2_97 CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIP1D 
SYNTHASE (EC 2_l_l_79) 

2_1_1_79 2480 Campylobacter jejuni cfa CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID SYNTHASE (EC 

2_1_1_79) 

2_1_1_79 3532 Bordetella pertussis CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID SYNTHASE (EC 
2_1_1_79) 

2_1_1_79 8675 Bordetella bronchiseptica CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID SYNTHASE (EC 
2_1_1_79) 

2_1_1_98 3344 Saccharomyces cerevisiae DPH5 DIPHTHINE SYNTHASE (EC 2_1_1_98) 
2_1_2_11 7188 Yersinia pseudotuberculosis EC-panB 3-METHYL-2-OXOBUTANOATE 
HYDROXYMETHYLTRANSFERASE (EC 2_1_2_1 1) 
2_1_2_1 1 4152 Yersinia pestis EC-panB 3-METHYL-2-OXOBUTANOATE 
HYDROXYMETHYLTRANSFERASE (EC 2_1_2_1 1) 

2_1_2_1 1 4451 Vibrio cholerae El TorN16961 ORF00814 3-METHYL-2-OXOBUTANOATE 
HYDROXYMETHYLTRANSFERASE (EC 2_l_2_ll) 

2_1_2_1 1 2396 Staphylococcus aureus EC-panB 3-METHYL-2-OXOBUTANOATE 
HYDROXYMETHYLTRANSFERASE (EC 2_1_2_11) 

2_1_2_1 1 1986 Salmonella typhimurium panB 3-METHYL-2-OXOBUTANOATE 
HYDROXYMETHYLTRANSFERASE (EC 2_1_2_1 1) 

2_1_2_1 1 2468 Salmonella typhi 3-METHYL-2-OXOBUTANOATE HYDROXYMETHYLTRANSFERASE (EC 
2_1_2_11) 

2_1_2_1 1 5837 Salmonella paratyphi 3-METHYL-2-OXOBUTANOATE HYDROXYMETHYLTRANSFERASE 
(EC2_1_2_11) 

2_1_2_11 2878 Salmonella enteritidis 3-METHYL-2-OXOBUTANOATE HYDROXYMETHYLTRANSFERASE 
(EC2_1_2_11) 

2_1_2_1 1 2577 Salmonella dublin 3-METHYL-2-OXOBUTANOATE HYDROXYMETHYLTRANSFERASE (EC 
2_1_2_1 1) 

2_I_2_1 1 3568 Saccharomyces cerevisiae ECM31 3-METHYL-2-OXOBUTANOATE 
HYDROXYMETHYLTRANSFERASE (EC 2_1_2_1 1) 

2_1_2_1 1 2174 Pseudomonas aeruginosa panB 3-METHYL-2-OXOBUTANOATE 
HYDROXYMETHYLTRANSFERASE (EC 2_1_2_11) 

2_1_2_1 1 8114 Pseudomonas aeruginosa PA1598 3-METHYL-2-OXOBUTANOATE 
HYDROXYMETHYLTRANSFERASE (EC 2_1_2_1 1) 

2_1_2_1 1 121 Porphyromonas gingivalis EC-panB 3-METHYL-2-OXOBUTANOATE 
HYDROXYMETHYLTRANSFERASE (EC 2_1_2_1 1) 

2 _1_2_1 1 1188 Neisseria gonorrhoeae EC-panB 3-METHYL-2-OXOBUTANOATE 
HYDROXYMETHYLTRANSFERASE (EC 2_1_2_1 1) 

2_1_2_11 1063 Mycobacterium tuberculosis panB 3-METHYL-2-OXOBUTANOATE 
HYDROXYMETHYLTRANSFERASE (EC 2_l_2_l I) 

2_1_2_11 2306 Mycobacterium leprae 3-METHYL-2-OXOBUTANOATE HYDROXYMETHYLTRANSFERASE 
(EC 2_1_2_11) 
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2_1_2_1 1 1049 Mycobacterium bovis EC-panB 3-METHYL-2-OXOBUTANOATE 
HYDROXYMETHYLTRANSFERASE (EC 2_1_2_1 1) 

2_1_2_11 1 1 16 Klebsiella pneumoniae 3-METHYL-2-OXOBUTANOATE HYDROXYMETHYLTRANSFERASE 
(EC2_l_2_ll) 

2_1_2_1 11117 Klebsiella pneumoniae 3-METHYL-2-OXOBUTANOATE HYDROXYMETHYLTRANSFERASE 
(EC 2_l_2_lt) 

2_ 1 _2_ 1 1 462 Helicobacter pylori HP1058 3-METHYL-2-OXOBUTANOATE 
HYDROXYMETHYLTRANSFERASE (EC 2_1_2_1 1) 

2_l_2_l 1 370 Helicobacter pylori J99 panB 3-METHYL-2-OXOBUTANOATE 
HYDROXYMETHYLTRANSFERASE (EC 2_1_2_1 1) 

2_1_2_1 1 4341 Escherichia coh panB 3-METHYL-2-OXOBUTANOATE HYDROXYMETHYLTRANSFERASE 
(EC 2_1_2_11) 

2_1_2_1 1 3269 Enterococcus faecium (DOE) 3-METHYL-2-OXOBUTANOATE 
HYDROXYMETHYLTRANSFERASE (EC 2_1_2_11) 

2_l_2_l I 1843 Enterococcus faecalis EC-panB 3-METHYL-2-OXOBUTANOATE 
HYDROXYMETHYLTRANSFERASE (EC 2_1_2_1 1) 

2_l_2_ll 2137 Corynebactenum diphthenae 3- METH Y L-2-OXOB UTANOATE 
HYDROXYMETHYLTRANSFERASE (EC 2_1_2_1 1) 

2_1_2_1 1 223 Clostridium difficile EC-panB 3-METHYL-2-OXOBUTANOATE 
HYDROXYMETHYLTRANSFERASE (EC 2_1_2_1 1) 

2_1_2_1 1 999 Clostridium acetobutylicum 789818_C3_54 3-METHYL-2-OXOBUTANOATE 
HYDROXYMETHYLTRANSFERASE (EC 2_1_2_1 1) 
2_1_2_11 2253 Campylobacter jejuni panB 3-METHYL-2-OXOBUTANOATE 
HYDROXYMETHYLTRANSFERASE (EC 2_1_2_1 1) 

2_1_2_11 2759 Bordetella pertussis EC-panB 3 -METHYL-2-OXOBUT ANOATE 
HYDROXYMETHYLTRANSFERASE (EC 2_1_2_11) 

2_1_2_1 1 2239 Bacillus subtilis panB 3 -METH YL-2-OXOBUTANOATE HYDROXYMETHYLTRANSFERASE 
(EC2_1_2_11) 

2_1_2_9 7323 Yersinia pseudotuberculosis METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 

2_1_2_9 1464 Yersinia pestis METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 

2_1_2_9 3929 Vibrio cholerae El Tor N 16961 ORF00080 METHIONYL-TRNA FORMYLTRANSFERASE (EC 

2_1_2_9) 

2_1_2_9 602 Ureaplasma urealyticum UU463 METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 487 Treponema pallidum TP0756 METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 527 Streptococcus pyogenes fmt METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 663 Streptococcus pneumoniae METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 938 Streptococcus mutans METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 845 Streptococcus equi METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 1181 Staphylococcus aureus METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 3602 Salmonella typhimurium fmt METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 2597 Salmonella typhi METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 5949 Salmonella paratyphi METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 3510 Salmonella enteritidis METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 1687 Salmonella dublin METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 6797 Saccharomyces cerevisiae FMT1 MITOCHONDRIAL METHIONYL-TRNA 
FORMYLTRANSFERASE (EC 2_1_2_9) 

2_1_2_9 206 Rickettsia prowazekii RP209 METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 1813 Pseudomonas aeruginosa fmt METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 1622 Porphyromonas gingivalis METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 1018 Pasteurella multocida fmt METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 1311 Neisseria gonorrhoeae METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 300 Mycoplasma pneumoniae MP299 METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 2914 Mycoplasma genitalium MG365 METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 414 Mycobacterium tuberculosis fmt METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 1302 Mycobacterium tuberculosis Rv3404c METHIONYL-TRNA FORMYLTRANSFERASE (EC 
2_1_2_9) 

2_1_2_9 3496 Mycobacterium leprae METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 2127 Mycobacterium bovis METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 3799 Mycobacterium bovis METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 5241 Klebsiella pneumoniae METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 542 Helicobacter pylori HP1141 METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 1060 Helicobacter pylori J99sp|Q9ZK72 METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
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2_1_2_9 1357 Haemophilus influenzae HI0623 METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 1223 Haemophilus ducreyi METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_l_2_9) 
2_1_2_9 3206 Escherichia coli frnt METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 1293 Enterococcus faecium (DOE) METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 842 Enterococcus faecahs METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 989 Corynebactenum diphthenae METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 126 Clostridium difficile METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 2938 Clostridium acetobutyhcum 4884450_F1_2 METHIONYL-TRNA FORMYLTRANSFERASE (EC 
2_1_2_9) 

2_1_2_9 504 Chlamydia trachomatis D/UW-3/Cx frnt METHIONYL-TRNA FORMYLTRANSFERASE (EC 

2_l_2_9) 

2_l_2_9 98 Chlamydia pneumoniae AR39 CP0098 METHIONYL-TRNA FORMYLTRANSFERASE (EC 
2_1_2_9) 

2_1_2_9 597 Chlamydia pneumoniae CWL029 frnt METHIONYL-TRNA FORMYLTRANSFERASE (EC 

2_1_2_9) 

2_1_2_9 1244 Campylobacter jejuni frnt METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 668 Borrelia burgdorferi BB0064 METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_l_2_9) 
2_1_2_9 1608 Bordetella pertussis METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 2808 Bordetella pertussis METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 2809 Bordetella pertussis METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 7250 Bordetella bronchiseptica METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 9326 Bordetella bronchiseptica METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_2_9 1573 Bacillus subtilis frnt METHIONYL-TRNA FORMYLTRANSFERASE (EC 2_1_2_9) 
2_1_3_1 72 Streptococcus equi BIOTIN CARBOXYL CARRIER PROTEIN OF METHYLMALONYL-COA 
CARBOXYL- TRANSFERASE (EC 2_1_3_1) 

2_1_3_1 1817 Porphyromonas gingivalis BIOTIN CARBOXYL CARRIER PROTEIN OF METHYLMALONYL- 
COA CARBOXYL- TRANSFERASE (EC 2_1_3_1) 

2_1_3_1 2194 Corynebacterium diphtheriae BIOTIN CARBOXYL CARRIER PROTEIN OF 
METHYLMALONYL-COA CARBOXYL- TRANSFERASE (EC 2_1_3_1) 

2_1_3_1 2196 Corynebacterium diphtheriae methylmalonyl-CoA carboxyltransferase 12S subunit (EC 2_1_3_1) 

2_1_3_1 2197 Corynebacterium diphtheriae methylmalonyl-CoA carboxyltransferase 5S subunit (EC 2_1_3_1) 

2~l3_5 6612 Salmonella typhimurium glxB6 oxamate carbamoyltransferase (EC 2_1_3_5) 

2 1 3 5 688 Salmonella typhi oxamate carbamoyltransferase (EC 2_1_3_5) 

2_1_3_5 5623 Salmonella paratyphi oxamate carbamoyltransferase (EC 2_1_3_5) 

2_1_3_5 5624 Salmonella paratyphi oxamate carbamoyltransferase (EC 2_1_3_5) 

2_1_3_5 2475 Salmonella enteritidis oxamate carbamoyltransferase (EC 2_1_3_5) 

2_1_3_5 4525 Salmonella dublin oxamate carbamoyltransferase (EC 2_1_3_5) 

2_1_3_5 4502 Escherichia coli b0515 oxamate carbamoyltransferase (EC 2_1_3_5) 

2_1_3_5 314 Enterococcus faecalis oxamate carbamoyltransferase (EC 2_1_3_5) 

2_3_1_109 6580 Yersinia pseudotuberculosis ARGININE N-SUCCINYLTRANSFERASE, BETA CHAIN (EC 
2_3_1_109) 

2_3_l_109 453 Yersinia pestis ARGININE N-SUCCINYLTRANSFERASE, BETA CHAIN (EC 2_3_1_109) 
2_3_1_109 6366 Vibrio cholerae El TorN16961 ORF03310 ARGININE N-SUCCINYLTRANSFERASE (EC 
2_3_1_109) 

2_3_1_109 6168 Salmonella typhimurium astA ARGININE N-SUCCINYLTRANSFERASE (EC 2_3_1_109) 
2_3_1_109 1811 Salmonella typhi ARGININE N-SUCCINYLTRANSFERASE, BETA CHAIN (EC 2_3_1_109) 
2_3_1_109 738 Salmonella paratyphi ARGININE N-SUCCINYLTRANSFERASE, BETA CHAIN (EC 
2_3_1_109) 

2_3_1_109 1398 Salmonella paratyphi ARGININE N-SUCCINYLTRANSFERASE (EC 2_3_1_109) 

2_3_1_109 1895 Salmonella enteritidis ARGININE N-SUCCINYLTRANSFERASE (EC 2_3_1_109) 

2_3_1_109 4572 Salmonella dublin ARGININE N-SUCCINYLTRANSFERASE (EC 2_3_1_109) 

2_3_1_109 4655 Pseudomonas aeruginosa aruG ARGININE N-SUCCINYLTRANSFERASE, BETA CHAIN (EC 

2_3_1_109) 

2_3_1_109 7152 Pseudomonas aeruginosa aruF ARGININE N-SUCCINYLTRANSFERASE, ALPHA CHAIN (EC 
2_3_1_109) 

2_3_1_109 1939 Klebsiella pneumoniae ARGININE N-SUCCINYLTRANSFERASE (EC 2_3_1_109) 
2_3_l_109 5080 Escherichia coli bl747 ARGININE N-SUCCINYLTRANSFERASE, BETA CHAIN (EC 
2_3_1_109) 

2_3_1_1 17 6549 Yersinia pseudotuberculosis EC-dapD 2,3,4,5-TETRAHYDROPYRIDINE-2-CARBOXYLATE 
N-SUCCINYLTRANSFERASE (EC 2_3_1_1 17) 

2_3_1_117 1036 Yersinia pestis EC-dapD 2,3,4,5-TETRAHYDROPYRIDINE-2-CARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_1_117) 
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2_3_1_1 17 6097 Vibrio cholerae El TorN16961 ORF02952 2,3,4,5-TETRAHYDROPYRIDINE-2- 
CARBOXYLATE N-SUCCINYLTRANSFERASE (EC 2_3_l_l 17) 

2_3_1_1 17 1292 Streptococcus pneumoniae EC-dapD 2,3,4,5-TETRAHYDROPYRIDINE-2-CARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_1_1 17) 

2_3_1_1 17 1526 Streptococcus mutans EC-dapD 2,3,4,5-TETRAHYDROPYRIDINE-2-CARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_1_1 1 7) 

2_3_1_1 17 3162 Staphylococcus aureus EC-dapD 2,3,4,5-TETRAHYDROPYRIDlNE-2-CARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_1_1 17) 

2_3_1_1 17 1366 Salmonella typhimunum dapD 2,3,4,5-TETRAH YDROP YRIDINE-2-CARBOXYLATE N- 
SUCC1NYLTRANSFERASE (EC 2_3_1_1 17) 

2_3_1_1 17 3764 Salmonella typhi 2,3,4,5-TETRAHYDROPYRIDINE-2-CARBOXYLATE N- 
SUCC1NYLTRANSFERASE (EC 2_3_1_1 17) 

2_3_1_1 17 3919 Salmonella paratyphi 2,3,4,5-TETRAHYDROPYRIDINE-2-CARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_l_l 17) 

2_3_1_1 17 3735 Salmonella ententidis 2,3,4,5-TETRAHYDROPYRJDINE-2-CARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_l_l 17) 

2_3_I_1 17 4235 Salmonella dublm 2,3,4,5-TETRAHYDROPYRIDINE-2-CARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_1_1 17) 

2_3_I_1 17 191 Rickettsia prowazekii RP194 2,3,4,5-TETRAHYDROPYRIDINE-2-CARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_1_1 17) 

2_3_1_1 17 5052 Pseudomonas aeruginosa dapD 2,3,4,5-TETRAHYDROPYRIDINE-2-CARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_1_1 17) 

2_3_l_l 17 1593 Pasteurella multocida dapD 2,3,4,5-TETRAHYDROPYRIDINE-2-CARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_1_1 17) 

2_3_1_1 17 1562 Neisseria gonorrhoeae EC-dapD 2,3,4,5-TETRAHYDROPYRIDINE-2-CARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_1_117) 

2_3_1_1 17 5089 Mycobacterium tuberculosis Rvl201c 2,3,4,5-TETRAHYDROPYRlDINE-2-CARBOXYLATE 
N-SUCCINYLTRANSFERASE (EC 2_3_1_1 17) 

2_3_1_1 17 1112 Mycobacterium leprae EC-dapD 2,3,4,5-TETRAHYDROPYRIDINE-2-C ARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_l_l 17) 

2_3_1_1 17 2120 Mycobacterium bovis EC-dapD 2,3,4,5-TETRAHYDROPYRIDINE-2-CARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_1_1 17) 

2_3_l_l 17 2495 Klebsiella pneumoniae 2,3 ,4,5-TETRAH YDROP YRIDIN E-2-C ARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_1_U7) 

2_3_1_1 17 2496 Klebsiella pneumoniae 2,3,4,5-TETRAHYDROPYRIDINE-2-CARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_1_117) 

2_3^1_1 17 60 Helicobacter pylon HP0626 2,3 , 4,5-TETRAH YDROP YR1DINE-2-C ARBOXYLATE N- 
SUCC1NYLTRANSFERASE (EC 2_3_1_117) 

2_3_1_1 17 571 Helicobacter pylori J99tr|Q9ZLK9 2,3,4,5-TETRAHYDROPYRIDINE-2-CARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_1_117) 

2_3_1_117 11175 Haemophilus influenzae HI1634 2,3,4,5-TETRAHYDROPYRIDINE-2-CARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_1_117) 

2_3_1_1 17 1480 Haemophilus ducreyi EC-dapD 2,3,4,5-TETRAHYDROPYRIDINE-2-CARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_1_1 17) 

2_3_1_1 17 4362 Escherichia coli dapD 2,3,4,5-TETRAHYDROPYRIDINE-2-CARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_1_117) 

2_3_1_1 17 1723 Enterococcus faecium (DOE) EC-dapD 2,3,4,5-TETRAHYDROPYRIDINE-2-CARBOXYLATE 
N-SUCCINYLTRANSFERASE (EC 2_3_1_117) 

2_3_1_1 17 2182 Enterococcus faecalis EC-dapD 2,3, 4,5-TETRAH YDROP YRIDINE-2-C ARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_1_1 17) 

2_3_1_1 17 1419 Corynebacterium diphthenae 2,3,4,5-TETRAHYDROPYRJDINE-2-CARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_1_117) 

2_3_1_1 17 1421 Corynebacterium diphtheriae 2,3,4,5-TETRAHYDROPYRIDINE-2-CARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_1_117) 

2_3_1_1 17 1036 Clostridium difficile EC-dapD 2,3,4,5-TETRAHYDROPYRIDINE-2-CARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_1_117) 

2_3_1_1 17 3319 Clostridium acetobutylicum 3402160_C2_8 2,3,4,5-TETRAHYDROPYRIDINE-2- 
CARBOXYLATE N-SUCCINYLTRANSFERASE (EC 2_3_1_1 17) 

2_3_1_117 907 Campylobacter jejuni dapD 2,3,4,5-TETRAHYDROPYRIDINE-2-CARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_1_1 17) 

2_3_1_1 17 824 Bordetella pertussis EC-dapD 2,3,4,5-TETRAHYDROPYRIDINE-2-CARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_1_1 17) 
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2_3_1_117 9229 Bordetella bronchiseptica EC-dapD 2.3.4.5-TETRAHYDROPYRIDINE-2-CARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_1_1 17) 

2_3_1_1 17 1419 Bacillus subtilis ykuQ 2,3,4,5-TETRAHYDROPYRIDINE-2-CARBOXYLATE N- 
SUCCINYLTRANSFERASE (EC 2_3_l_l 17) 

2_3_1_129 4319 Yersinia pseudotuberculosis EC-lpxA ACYL-[ACYL-CARRIER-PROTEIN]--UDP-N- 
ACETYLGLUCOS AMINE O-ACYLTRANSFERASE (EC 2_3_1_129) 
2_3_1_129 1245 Yersinia pestis EC-!pxA ACYL-[ACYL-CARRIER-PROTEIN]~UDP-N- 
ACETYLGLUCOS AMINE O-ACYLTRANSFERASE (EC 2_3_1_129) 

2_3_1_129 6022 Vibrio cholerae El Tor N16961 ORF02846 ACYL-[ACYL-CARRJER-PROTEIN]~UDP-N- 
ACETYLGLUCOS AMINE O-ACYLTRANSFERASE (EC 2_3_1_129) 

2_3_1_129 5558 Salmonella typhimurium IpxA ACYL-[ACYL-CARRIER-PROTEIN]--UDP-N- 
ACETYLGLUCOS AMINE O-ACYLTRANSFERASE (EC 2_3_1_129) 

2_3_1_129 598 Salmonella typhi ACYL-[ACYL-CARRIER-PROTE IN]— UDP-N-ACETYLGLUCOS AMINE O- 
ACYLTRANSFERASE (EC 2_3_l_129) 

2_3_I_129 990 Salmonella paratyphi ACYL-[ACYL-CARRIER-PROTEIN]— UDP-N-ACETYLGLUCOS AMINE 
O-ACYLTRANSFERASE (EC 2_3_1_129) 

2_3_1_129 5135 Salmonella enteritidis AC YL-[ACYL-CARRIER-PROTEIN] -UDP-N- 
ACETYLGLUCOS AMINE O-ACYLTRANSFERASE (EC 2_3_1_129) 
2_3_1_129 7 Rickettsia prowazeku RP007 ACYL-[ACYL-CARRIER-PROTEIN]— UDP-N- 
ACETYLGLUCOS AMINE O-ACYLTRANSFERASE (EC 2_3_1_129) 

2_3_1_129 1262 Pseudomonas aeruginosa IpxA ACYL-[ AC YL-CARRIER-PROTEIN]— UDP-N- 
ACETYLGLUCOS AMINE O-ACYLTRANSFERASE (EC 2_3_1_129) 

2_3_1_129 347 Porphyromonas gingivalis EC-lpxA ACYL-[ACYL-CARRIER-PROTEIN]--UDP-N- 
ACETYLGLUCOSAMINE O-ACYLTRANSFERASE (EC 2_3_l_129) 
2_3_1_129 60 Pasteurella multocida IpxA AC YL-[ AC Y L-C ARRIER-PROTEIN] --UDP-N- 
ACETYLGLUCOSAMINE O-ACYLTRANSFERASE (EC 2_3_1_129) 

2_3_1_129 1776 Neisseria gonorrhoeae EC-lpxA ACYL-[ACYL-CARRIER-PROTEIN]~UDP-N- 

ACETYLGLUCOSAMINE O-ACYLTRANSFERASE (EC 2_3_1_129) 

2_3_1_129 3217 Klebsiella pneumoniae ACYL-[ACYL-CARRIER-PROTEIN]~UDP-N- 

ACETYLGLUCOSAMINE O-ACYLTRANSFERASE (EC 2_3_1_129) 

2_3_l_129 3218 Klebsiella pneumoniae ACYL-[ACYL-CARRIER-PROTEIN]— UDP-N- 

ACETYLGLUCOSAMINE O-ACYLTRANSFERASE (EC 2_3_1_129) 

2_3 J_129 3219 Klebsiella pneumoniae ACYL-[ACYL-CARRIER-PROTEIN]~UDP-N- 

ACETYLGLUCOS AMINE O-ACYLTRANSFERASE (EC 2_3_1_129) 

2_3_1_129 767 Helicobacter pylori HP1375 ACYL-[ACYL-CARRIER-PROTEIN]~UDP-N- 

ACETYLGLUCOSAMINE O-ACYLTRANSFERASE (EC 2_3_1_129) 

2_3_1_129 1278 Helicobacter pylori J99tr|Q9ZJL7 ACYL-[ACYL-CARRIER-PROTEIN]— UDP-N- 
ACETYLGLUCOSAMINE O-ACYLTRANSFERASE (EC 2_3_1_129) 

2_3_1_129 12390 Haemophilus influenzae HI1061 ACYL-[ACYL-CARRlER-PROTEIN]— UDP-N- 
ACETYLGLUCOSAMINE O-ACYLTRANSFERASE (EC 2_3_1_129) 

2_3_1_129 672 Haemophilus ducreyi EC-lpxA ACYL-[ACYL-CARRIER-PROTEIN]-UDP-N- 
ACETYLGLUCOSAMINE O-ACYLTRANSFERASE (EC 2_3_I_129) 

2_3_1_129 181 Escherichia coli IpxA ACYL-[ACYL-CARRIER-PROTEIN]~UDP-N-ACETYLGLUCOS AMINE 
O-ACYLTRANSFERASE (EC 2_3_1_129) 

2_3_1_129 505 Chlamydia trachomatis D/UW-3/Cx EC-lpxA ACYL-[ACYL-CARRIER-PROTEIN]— UDP-N- 
ACETYLGLUCOSAMINE O-ACYLTRANSFERASE (EC 2_3_1_129) 

2_3_1_129 97 Chlamydia pneumoniae AR39 CP0097 ACYL-[ACYL-CARRJER-PROTEIN]-UDP-N- 
ACETYLGLUCOSAMINE O-ACYLTRANSFERASE (EC 2_3_1_129) 

2_3_1_129 598 Chlamydia pneumoniae CWL029 EC-lpxA ACYL-[ACYL-CARRIER-PROTEIN]-UDP-N- 
AC ETYLGLUCOS AMINE O-ACYLTRANSFERASE (EC 2_3_1_129) 
2_3_1_129 2220 Campylobacter jejuni IpxA ACYL-[ACYL-CARRIER-PROTEIN]-UDP-N- 
ACETYLGLUCOS AMINE O-ACYLTRANSFERASE (EC 2_3_1_129) 

2_3_1_129 4173 Bordetella pertussis EC-lpxA ACYL-[ACYL-CARRIER- PROTEIN]— UDP-N- 
ACETYLGLUCOSAMINE O-ACYLTRANSFERASE (EC 2_3_1_129) 

2_3_1_129 7277 Bordetella bronchiseptica EC-lpxA ACYL-[ACYL-CARRJER-PROTEIN]— UDP-N- 
AC ET Y LGLUCOS AMINE O-ACYLTRANSFERASE (EC 2_3_1_129) 

2_3_1_15 7483 Yersinia pseudotuberculosis EC-plsB GLYCEROL-3-PHOSPHATE ACYLTRANSFERASE (EC 
2_3_1_15) 

2_3_1_15 2334 Yersinia pestis EC-plsB GLYCEROL-3-PHOSPHATE ACYLTRANSFERASE (EC 2_3_1_15) 
2_3_1_15 3977 Vibrio cholerae El TorN16961 ORF00140 GLYCEROL-3-PHOSPHATE ACYLTRANSFERASE 
(EC2_3_1_15) 
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2_3_l_15 2661 Salmonella typhimunum plsB GLYCEROL-3- PHOSPHATE ACYLTRANSFERASE (EC 
2_3_1_15) 

2_3_1_15 1852 Salmonella typhi GLYCEROL-3-PHOSPHATE ACYLTRANSFERASE (EC 2_3 J J5) 
2_3_1_15 5353 Salmonella paratyphi GLYCEROL-3-PHOSPHATE ACYLTRANSFERASE (EC 2_3_1_15) 
2_3_1_15 5355 Salmonella paratyphi GLYCEROL-3-PHOSPHATE ACYLTRANSFERASE (EC 2_3_l_15) 
2_3_1_15 2805 Salmonella ententidis GLYCEROL-3-PHOSPHATE ACYLTRANSFERASE (EC 2_3_1_15) 
2_3_1_15 2256 Salmonella dubhn GLYCEROL-3-PHOSPHATE ACYLTRANSFERASE (EC 2_3_1 J5) 
2_3_1_15 6436 Pseudomonas aeruginosa plsB GLYCEROL-3-PHOSPHATE ACYLTRANSFERASE (EC 
2_3_1_15) 

2_3_1_15 1875 Pasteurella multocida plsB GLYCEROL-3-PHOSPHATE ACYLTRANSFERASE (EC 2_3_1_15) 
2_3_1_15 1166 Mycobacterium tuberculosis plsBl GLYCEROL-3-PHOSPHATE ACYLTRANSFERASE (EC 

2_3_1_15) 

2_3_1_15 5864 Mycobacterium tuberculosis plsB2 GLYCEROL-3- PHOSPHATE ACYLTRANSFERASE (EC 
2_3_1J5) 

2_3_1_15 3562 Mycobacterium lepraetT|Q9X7B0 GLYCEROL-3-PHOSPHATE ACYLTRANSFERASE (EC 

2_3 JJ 5) 

2_3_1_15 443 Mycobacterium bovis EC-plsB GLYCEROL-3-PHOSPHATE ACYLTRANSFERASE (EC 

2_3_1_15) 

2_3_1_15 1452 Mycobacterium bovis GLYCEROL-3-PHOSPHATE ACYLTRANSFERASE (EC 2_3_1_15) 
2_3_1_15 1642 Mycobacterium bovis GLYCEROL-3-PHOSPHATE ACYLTRANSFERASE (EC 2_3_1_15) 
2_3_1_15 9456 Klebsiella pneumoniae GLYCEROL-3-PHOSPHATE ACYLTRANSFERASE (EC 2_3_1_15) 
2_3_1_15 16658 Haemophilus influenzae HI0748 GLYCEROL-3 - PHOSPHATE ACYLTRANSFERASE (EC 

2_3_1_I5) 

2_3_1_15 178 Haemophilus ducreyi EC-plsB GLYCEROL-3-PHOSPHATE ACYLTRANSFERASE (EC 
2_3_1_15) 

2_3_1_15 6292 Escherichia coli plsB GLYCEROL-3-PHOSPHATE ACYLTRANSFERASE (EC 2_3_1_15) 
2_3_1_15 773 Chlamydia trachomatis D/UW-3/Cx plsB GLYCEROL-3-PHOSPHATE ACYLTRANSFERASE 
PRECURSOR (EC 2_3_1_15) 

2_3_1_15 902 Chlamydia pneumoniae AR39 CP0902 GLYCEROL-3-PHOSPHATE ACYLTRANSFERASE 
PRECURSOR (EC 2_3_1_15) 

2_3_1_15 885 Chlamydia pneumoniae CWL029 plsB GLYCEROL-3-PHOSPHATE ACYLTRANSFERASE 
PRECURSOR (EC 2_3_1_15) 

2_3_1_18 3394 Staphylococcus aureus BS-yyal GALACTOSIDE O-ACETYLTRANSFERASE (EC 2_3_1_18) 
2_3_1_18 4627 Salmonella typhi GALACTOSIDE ACETYLTRANSFERASE (EC 2_3_1_18) 
2_3_1_18 2130 Saccharomyces cerevisiae YJL218W GALACTOSIDE O-ACETYLTRANSFERASE (EC 

2_3_1_18) 

2_3_1_18 690 Pseudomonas aeruginosa PA3853 GALACTOSIDE O-ACETYLTRANSFERASE (EC 2_3 J_18) 
2_3_1_18 650 Pasteurella multocida BS-yyal GALACTOSIDE O-ACETYLTRANSFERASE (EC 2_3_1_18) 
2_3_1_18 4578 Mycobacterium tuberculosis Rv3034c GALACTOSIDE ACETYLTRANSFERASE (EC 2_3_1_18) 
2_3_1_18 3130 Mycobacterium leprae EC-yefH GALACTOSIDE ACETYLTRANSFERASE (EC 2_3_1_18) 
2_3_1_18 196 Mycobacterium bovis EC-yefH GALACTOSIDE ACETYLTRANSFERASE (EC 2_3_1_18) 
2_3_1_18 4433 Escherichia coli lacA GALACTOSIDE O-ACETYLTRANSFERASE (EC 2_3_1_18) 
2_3_1_18 5228 Escherichia coli yefH GALACTOSIDE ACETYLTRANSFERASE (EC 2_3_1_18) 
2_3_l_18 5249 Escherichia coli b2054 GALACTOSIDE ACETYLTRANSFERASE (EC 2_3_1_18) 
2_3_1_18 3744 Enterococcus faecium (DOE) GALACTOSIDE O-ACETYLTRANSFERASE (EC 2_3_1_18) 
2_3_1_18 350 Enterococcus faecalis GALACTOSIDE O-ACETYLTRANSFERASE (EC 2_3_1_18) 
2_3_1_18 2359 Enterococcus faecalis GALACTOSIDE O-ACETYLTRANSFERASE (EC 2_3_1_18) 
2_3_1_18 1576 Corynebacterium diphtheriae GALACTOSIDE O-ACETYLTRANSFERASE (EC 2_3_1_18) 
2_3_1_18 1049 Clostridium acetobutylicum 6147337_C3_51 GALACTOSIDE O-ACETYLTRANSFERASE (EC 
2_3_1_18) 

2_3_1_19 107 Rickettsia prowazekii RP109 PHOSPHATE BUTYRYLTRANSFERASE (EC 2_3_1_19) 

2_3_1_19 17 Enterococcus faecalis BS-yqiS PHOSPHATE BUTYRYLTRANSFERASE (EC 2_3_1_19) 

2_3_1_19 3567 Clostridium difficile PHOSPHATE BUTYRYLTRANSFERASE (EC 2_3_1_19) 

2_3_1_19 1218 Clostridium acetobutylicum 36131677_C2_51 PHOSPHATE BUTYRYLTRANSFERASE (EC 

2_3_1_19) 

2_3_1_19 2404 Bacillus subtilis yqiS PHOSPHATE BUTYRYLTRANSFERASE (EC 2_3_1_19) 

2_3_1_28 6768 Vibrio cholerae El Tor N 1 696 1ORFA0 1206 CHLORAMPHENICOL ACETYLTRANSFERASE 

(EC 2_3_1_28) 

2_3_1_28 681 1 Vibrio cholerae El Tor N 1 696 1ORFA0 1266 CHLORAMPHENICOL ACETYLTRANSFERASE 
(EC 2_3_1_28) 

2_3_1_28 923 Salmonella typhi CHLORAMPHENICOL ACETYLTRANSFERASE (EC 2_3_1_28) 

2_3_1_28 1103 Pseudomonas aeruginosa cat CHLORAMPHENICOL ACETYLTRANSFERASE (EC 2_3_1_28) 



52054390J 



-76- 



2_3_1_28 1889 Pasteurella multocida vatB CHLORAMPHENICOL ACETYLTRANSFERASE (EC 2_3_1_28) 
2_3_1_28 1030 Enterococcus faecium (DOE) CHLORAMPHENICOL ACETYLTRANSFERASE (EC 2_3_1_28) 
2_3_1_28 1726 Clostridium acetobutyhcum 21673217_F1_3 CHLORAMPHENICOL ACETYLTRANSFERASE 
(EC 2_3_1_28) 

2_3_1_28 3096 Clostridium acetobutyhcum 35187500_C3_17 CHLORAMPHENICOL ACETYLTRANSFERASE 
(EC 2_3_1_28) 

2_3_l_30 6922 Yersinia pseudotuberculosis EC-cysE SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 272 Yersinia pestis EC-cysE SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 6397 Vibrio cholerae El Tor N 16961 ORF03348 SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_l_30 1081 Streptococcus pyogenes cysE SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 503 Streptococcus pneumoniae EC-cysE SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 1 168 Streptococcus mutans EC-cysE SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 940 Streptococcus equi EC-cysE SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 1733 Staphylococcus aureus BS-yvoF SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 3212 Staphylococcus aureus EC-cysE SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 341 Salmonella typhimunum cysE SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 2283 Salmonella typhi SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 4179 Salmonella paratyphi SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 864 Salmonella ententidis SERINE ACETYLTRANSFERASE (EC 2_3_l_30) 

2_3_1_30 3701 Salmonella dublin SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 2447 Pseudomonas aeruginosa cysE SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 117 Pasteurella multocida cysE SERINE ACETYLTRANSFERASE (EC 2_3_i_30) 

2_3_1_30 384 Neisseria gonorrhoeae EC-cysE SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 1340 Mycobacterium tuberculosts cysE SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 67 Mycobacterium leprae EC-cysE SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 1573 Mycobacterium bovis EC-cysE SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 2575 Klebsiella pneumoniae SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 2576 Klebsiella pneumoniae SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 608 Helicobacter pylori HP1210 SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 1 124 Helicobacter pylori J99 cysE SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 4954 Haemophilus influenzae HI0606 SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 1507 Haemophilus ducreyi EC-cysE SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 6097 Escherichia coli cysE SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 3740 Enterococcus faecium (DOE) EC-cysE SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 257 Enterococcus faecalis EC-cysE SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 1721 Corynebacterium diphtheriae SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 1242 Clostridium difficile EC-cysE SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 1 108 Clostridium acetobutylicum 3937500_C3_62 SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 4002 Clostridium acetobutylicum 15720387_F2_1 SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 1364 Campylobacter jejuni cysE SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 3277 Bordetella pertussis SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 5598 Bordetella bronchiseptica SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_30 93 Bacillus subtilis cysE SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 

2_3_1_3 11111 Staphylococcus aureus HOMOSERINE O-ACETYLTRANSFERASE (EC 2_3_1_31) 

2_3_1_31 3342 Staphylococcus aureus HOMOSERINE O-ACETYLTRANSFERASE (EC 2_3_1_31) 

2_3_1_31 8123 Saccharomyces cerevisiae MET2 HOMOSERINE O-ACETYLTRANSFERASE (EC 2_3_1_31) 

2_3_1_31 4460 Pseudomonas aeruginosa metX HOMOSERINE O-ACETYLTRANSFERASE (EC 2_3_1_31) 

2_3_1_31 1687 Pasteurella multocida met2 HOMOSERINE O-ACETYLTRANSFERASE (EC 2_3_1_31) 

2_3_1_31 132 Neisseria gonorrhoeae HOMOSERINE O-ACETYLTRANSFERASE (EC 2_3_1_31) 

2_3_1_31 5137 Mycobacterium tuberculosis metA HOMOSERINE O-ACETYLTRANSFERASE (EC 2_3_1_31) 

2_3_1_31 2951 Mycobacterium leprae HOMOSERINE O-ACETYLTRANSFERASE (EC 2_3_1_31) 

2_3_1_31 2681 Haemophilus influenzae HI1263 HOMOSERINE O-ACETYLTRANSFERASE (EC 2_3_1_31) 

2_3_1_31 386 Corynebacterium diphtheriae HOMOSERINE O-ACETYLTRANSFERASE (EC 2_3_l_31) 

2_3_l_3l 2189 Bordetella pertussis HOMOSERINE O-ACETYLTRANSFERASE (EC 2_3_1_31) 

2_3_1_31 8298 Bordetella bronchiseptica HOMOSERINE O-ACETYLTRANSFERASE (EC 2_3_1_31) 

2_3_1_35 1663 Streptococcus mutans BS-argJ GLUTAMATE N-ACETYLTRANSFERASE (EC 2_3_1_35) / 

AMINO-ACID ACETYLTRANSFERASE (EC 2_3_1_1) 

2_3_1_35 2318 Staphylococcus aureus BS-argJ GLUTAMATE N-ACETYLTRANSFERASE (EC 2_3_1_35) / 
AMINO-ACID ACETYLTRANSFERASE (EC 2_3_1_1) 

2_3_1_35 2352 Staphylococcus aureus GLUTAMATE N-ACETYLTRANSFERASE (EC 2_3_1_35) / AMINO- 
ACID ACETYLTRANSFERASE (EC 2_3_1_1) 
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2_3_1_35 1665 Pseudomonas aeruginosa argj GLUTAMATE N-ACETYLTRANSFERASE (EC 2_3_1_35) / 
AMINO- ACID ACETYL/TRANSFERASE (EC 2_3_1_1) 

2_3_1_35 1009 Neissena gonorrhoeae BS-argJ GLUTAMATE N-ACETYLTRANSFERASE (EC 2_3_1_35) / 
AMINO-AC1D ACETYLTRANSFERASE (EC 2_3_1_1) 

2_3_1_35 1431 Mycobacterium tuberculosis argJ GLUTAMATE N-ACETYLTRANSFERASE (EC 2_3_1_35) / 
AM1NO-ACID ACETYLTRANSFERASE (EC 2_3_1_1) 

2_3_1_35 22 Mycobacterium leprae BS-argJ GLUTAMATE N-ACETYLTRANSFERASE (EC 2_3_1_35) / 
AM1NO-ACID ACETYLTRANSFERASE (EC 2_3_1_1) 

2_3_1_35 1854 Mycobacterium bovis BS-argJ GLUTAMATE N-ACETYLTRANSFERASE (EC 2_3_1_35) / 
AMJNO-ACID ACETYLTRANSFERASE (EC 2_3_l_l) 

2_3_1_35 1489 Corynebactenum diphthenae GLUTAMATE N-ACETYLTRANSFERASE (EC 2_3_1_35) / 
AMINO-ACID ACETYLTRANSFERASE (EC 2_3_l_l) 

2_3_1_35 476 Clostridium difficile BS-argJ GLUTAMATE N-ACETYLTRANSFERASE (EC 2_3_1_35) / 
AMINO-ACID ACETYLTRANSFERASE (EC 2_3_1_1) 

2_3_1_35 903 Clostridium acetobutyiicum 24640635_F3_44 GLUTAMATE N-ACETYLTRANSFERASE (EC 
2_3_1_35) / AMINO-ACID ACETYLTRANSFERASE (EC 2_3_1_1) 

2_3_1_35 904 Clostridium acetobutyiicum 20884587_FI_6 GLUTAMATE N-ACETYLTRANSFERASE (EC 
2_3_1_35) / AMINO-ACID ACETYLTRANSFERASE (EC 2_3_1_1) 

2_3_1_35 1020 Clostridium acetobutyiicum 6689193_F1_5 GLUTAMATE N-ACETYLTRANSFERASE (EC 
2_3_1_35) / AMINO-ACID ACETYLTRANSFERASE (EC 2_3_1_1) 

2_3_1_35 1099 Bordetella pertussis BS-argJ GLUTAMATE N-ACETYLTRANSFERASE (EC 2_3_l_35) / 
AMINO-ACID ACETYLTRANSFERASE (EC 2_3_1_1) 

2_3_1_35 1 100 Bordetella pertussis GLUTAMATE N-ACETYLTRANSFERASE (EC 2_3_1_35) / AMINO-ACID 
ACETYLTRANSFERASE (EC 2_3_1_1) 

2_3_1_35 1 121 Bacillus subtilis argj GLUTAMATE N-ACETYLTRANSFERASE (EC 2_3_1_35) / AMINO- 
ACID ACETYLTRANSFERASE (EC 2_3_1_1) 

2_3_1_38 47 Saccharomyces cerevisiae FAS1 FATTY ACID SYNTHASE, SUBUNIT BETA (EC 2_3_1_86) 
[INCLUDES: 3- HYDROXYPALMITOYL-[ACYL-CARRIER-PROTEIN] DEHYDRATASE (EC 4_2_1_61) ; 
ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE [NADH] (EC 1_3_1_9) ; [ACYL- CARRIER-PROTEIN] 
ACETYLTRANSFERASE (EC 2_3_1_38) ; [ACYL-CARRIER- PROTEIN] MALONYLTRANSFERASE (EC 
2_3_1_39) ; S-ACYL FATTY ACID SYNTHASE THIOESTERASE (EC 3_1_2_14) ] 

2_3_1_38 3198 Mycobacterium tuberculosis fas FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 
2_3_1_3S; EC 2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC 4_2_I_61; EC 1_3_1_10; EC 3_1_2_14] 
2_3_1_38 1599 Mycobacterium leprae FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; 
EC 2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 
2_3_1_38 2377 Mycobacterium leprae FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; 
EC 2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

2_3_1_38 2378 Mycobacterium leprae FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; 
EC 2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

2_3_1_38 2541 Mycobacterium bovis FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; EC 
2_3_1_39; EC 2_3_1_41; EC l_l_l_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

2_3_1_38 2542 Mycobacterium bovis FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; EC 
2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC 4_2_1_61; EC l_3_l_10; EC 3_1_2_14] 

2_3_1_38 3303 Mycobacterium bovis FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; EC 

2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

2_3_1_38 2484 Corynebacterium diphthenae FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 

2_3_1_38; EC 2_3_l_39; EC 2_3_1_41; EC l_l_l_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

2_3_1_41 4420 Yersinia pseudotuberculosis EC-fabH 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE 

III (EC 2_3_1_41) 

2_3_1_41 4774 Yersinia pseudotuberculosis 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 
2_3_1_41) 

2_3_1_41 6592 Yersinia pseudotuberculosis EC-fabB 3-OXOACYL-[ACYL-CARRJER-PROTEIN] SYNTHASE I 
(EC 2_3_1_41) 

2_3_1_41 3681 Yersinia pestis EC-fabB 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE I (EC 
2_3_1_41) 

2_3_1_41 4252 Yersinia pestis EC-fabH 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE III (EC 
2_3_1_41) 

2_3_1_41 4583 Yersinia pestis EC-fabF 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 
2_3_1_41) 

2_3_1_41 5814 Vibrio cholerae El Tor N16961 ORF02551 3-OXOACYL-(ACYL-CARRIER-PROTEIN) 
SYNTHASE II (EC 2_3_1_41) 
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2_3_1_41 5818 Vibrio cholerae El Tor N 16961 ORF 02555 3-OXOACYL-[ACYL-CARRIER-PROTEIN] 
SYNTHASE III (EC 2_3_1_41) 

2_3_1_41 7687 Vibrio cholerae El Tor N 1 696 1 3-OXOACYL-[ACYL-CARRJER-PROTEIN] SYNTHASE I (EC 
2_3_1_41) 

2_3_1_41 469 Streptococcus pyogenes fabH 3-OXOACYL-[ACYL-CARRIER-PROTEiN] SYNTHASE III (EC 

2_3_1_41) 

2_3_1_41 1059 Streptococcus pyogenes fabF 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 

2_3_1_41) 

2_3_1_41 1117 Streptococcus pneumoniae EC-fabF 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II 
(EC 2_3_1_41) 

2_3_1_41 1 122 Streptococcus pneumoniae EC-fabH 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE III 
(EC 2_3_1_41) 

2_3_1_41 1503 Streptococcus mutans EC-fabF 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 
2_3_1_41) 

2_3_1_41 1508 Streptococcus mutans EC-fabH 3-OXOACYL-[ACYL-CARRlER-PROTEIN] SYNTHASE III (EC 
2_3_1_41) 

2_3_1_4I 87 Streptococcus equi EC-fabF 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 

2_3_1_41) 

2_3_1_41 240 Streptococcus equi 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE III (EC 2_3_1_41) 
2_3_1_41 1080 Staphylococcus aureus BS-yjaX 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE III 
(EC 2_3_1_41) 

2_3_1_41 2388 Staphylococcus aureus EC-fabF 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 
2_3_1_41) 

2_3_1_41 1029 Salmonella typhimurium fabH 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE III (EC 

2_3_1_41) 

2_3_1_41 3036 Salmonella typhimurium 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE I (EC 
2_3_1_41) 

2_3_1_41 4380 Salmonella typhimurium fabF 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 
2_3_l_41) 

2_3_1_41 1000 Salmonella typhi 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 2_3_1_41) 
2_3_l_41 2361 Salmonella typhi 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE I (EC 2_3_1_41) 
2_3_1_41 4932 Salmonella typhi 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE III (EC 2_3_1_41) 
2_3_l_4l 613 Salmonella paratyphi 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 2_3_1_41) 
2_3_l_4l 999 Salmonella paratyphi 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE III (EC 2_3_1_41) 
2 _3_l_4l 4122 Salmonella paratyphi 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE I (EC 2_3_1_41) 
2_3_l_41 4123 Salmonella paratyphi 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE I (EC 2_3_1_41) 
2_3_1_41 2117 Salmonella enteritidis 3-OXOACYL-[ACYL-CARRlER-PROTEIN] SYNTHASE III (EC 
2_3_l_4l) 

2_3_1_41 2706 Salmonella enteritidis 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 

2_3_1_41) 

2_3_1_41 3464 Salmonella enteritidis 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE I (EC 2_3_1_41) 
2_3_1_41 599 Salmonella dublin 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE I (EC 2_3_1_41) 
2_3_1_41 2737 Saccharomyces cerevisiae FAS2 FATTY ACID SYNTHASE, SUBUNIT ALPHA (EC 2_3_1_86) 
[INCLUDES: EC 1_1_1_100; EC 2_3_1_41] 

2_3_1_41 5630 Saccharomyces cerevisiae CEM1 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II 
(EC 2_3_1_41) 

2_3_1_41 736 Rickettsia prowazekii RP764 3-OXOACYL-(ACYL-CARRlER-PROTEIN) SYNTHASE II (EC 
2_3_1_41) 

2_3_1_41 743 Rickettsia prowazekii RP772 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE III (EC 
2_3_1_41) 

2_3_1_41 664 Pseudomonas aeruginosa fabH2 3-OXOACYL-[ACYL-CARRJER-PROTEIN] SYNTHASE III (EC 
2_3_1_41) 

2_3_1_41 3002 Pseudomonas aeruginosa fabB 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE I (EC 
2_3_1_41) 

2_3_1_41 4137 Pseudomonas aeruginosa fabF2 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 

2_3_1_41) 

2_3_1_41 5501 Pseudomonas aeruginosa fabHl PUTATIVE 3-OXOACYL-[ACYL-CARRIER-PROTEIN] 
SYNTHASE III (EC 2_3_1_41) 

2_3_1_41 6643 Pseudomonas aeruginosa fabFl 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 
2_3_1_41) 

2_3_1_41 6791 Pseudomonas aeruginosa PA3286 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE III 
(EC 2_3_1_41) 
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2_3_l_4l 85 Porphyromonas gmgivalis EC-fabH 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE III 
(EC 2_3_1_41) 

2_3_1_41 1785 Porphyromonas gingivahs EC-fabF 3-OXOACYL-(ACYL-CARRlER-PROTElN) SYNTHASE II 
(EC 2_3_1_41) 

2_3_1_41 1 188 Pasteurella multocida fabH 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE HI (EC 
2_3_1_41) 

2_3_1_41 1375 Pasteurella multocida fabB 3-OXOACYL-[ACYL-CARRlER-PROTEIN] SYNTHASE 1 (EC 
2_3_L41) 

2_3_1_41 3 Neurospora crassa cem-1 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 
2_3_1_41) 

2_3_1_41 465 Neisseria gonorrhoeae EC-fabF 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 
2_3_1_41) 

2_3_1_41 506 Neisseria gonorrhoeae EC-fabH 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE III (EC 
2_3_1_41) 

2_3_1_41 1825 Neisseria gonorrhoeae 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 
2_3__ 1 _4 1 ) 

2_3_1_41 2392 Neisseria gonorrhoeae 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 
2_3_1_41) 

2_3_1_41 3198 Mycobacterium tuberculosis fas FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 
2_3_1_38; EC 2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC 4_2_t_61; EC 1_3_1_10; EC 3_1_2_14] 
2_3_1_41 3923 Mycobacterium tuberculosis kasB 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II 
(EC 2_3_1_41) 

2_3_1_41 5297 Mycobacterium tuberculosis fabH 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE III 
(EC 2_3_1_41) 

2_3_1_41 5817 Mycobacterium tuberculosis kasA PUTATIVE 3-OXOACYL-[ACYL-CARRIER-PROTEIN] 
SYNTHASE 1 (EC 2_3_1_41) 

2_3_1_41 221 Mycobacterium lepraetr|069474 3-OXOACYL-(ACYL-CARRJER-PROTEIN) SYNTHASE II (EC 
2_3J_41) 

2_3_1_41 1599 Mycobacterium leprae FATTY ACID SYNTHASE (EC 2_3_l_85) [INCLUDES: EC 2_3_1_38; 

EC 2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

2_3_1_41 1795 Mycobacterium leprae PUTATIVE 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE 2 

(EC2_3_1_41) 

2_3_1_41 1879 Mycobacterium leprae PUTATIVE 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE 2 
(EC 2_3_1_41) 

2_3_I_41 2377 Mycobacterium leprae FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; 
EC 2_3_1_39; EC 2_3_1_41; EC l_l_l_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_I_2_14] 

2_3_1_41 2378 Mycobacterium leprae FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; 
EC 2_3_1_39; EC 2_3_1_41; EC l_l_l_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

2_3_1_41 1654 Mycobacterium bovis EC-fabH 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE III (EC 
2_3_l_41) 

2_3_1_41 2541 Mycobacterium bovis FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; EC 
2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

2_3_l_4l 2542 Mycobacterium bovis FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; EC 
2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

2_3_1_41 3303 Mycobacterium bovis FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; EC 
2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 
2_3_1_41 3659 Mycobacterium bovis EC-fabF PUTATIVE 3-OXOACYL-[ACYL-CARRIER-PROTEIN] 
SYNTHASE 1 (EC 2_3_1_41) 

2_3_1_41 3660 Mycobacterium bovis 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 
2_3_1_41) 

2_3_1_41 5888 Klebsiella pneumoniae 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 
2_3_1_41) 

2_3_1_41 5889 Klebsiella pneumoniae 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 
2_3_1_41) 

2_3_1_41 5895 Klebsiella pneumoniae 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE III (EC 
2_3_1_41) 

2_3_1_41 5896 Klebsiella pneumoniae 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE III (EC 
2_3_1_41) 

2_3_1_41 7848 Klebsiella pneumoniae 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE I (EC 

2_3_1_41) 

2_3_1_41 8136 Klebsiella pneumoniae 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 
2_3_1_41) 
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2_3_1_41 1152 Helicobacter pylon HP0202 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE III (EC 
2_3_1_41) 

2_3_1_41 1471 Helicobacter pylon HP055S 3-OXOACYL-{ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 
2_3_1_41) 

2_3_1_41 192 Helicobacter pylon J99spjQ9ZMN0 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE HI 
(EC 2_3_1_41) 

2_3_1_41 508 Helicobacter pylori J99tr|Q9ZLS2 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II 
(EC 2_3_1_41) 

2_3_1_41 15027 Haemophilus influenzae HI1533 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE I 
(EC 2_3_1_41) 

2_3_1_41 17925 Haemophilus influenzae HI0157 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE III 
(EC 2_3_1_41) 

2_3_1_41 229 Haemophilus ducreyi EC-fabB 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE I (EC 
2_3_1_41) 

2_3_1_41 1053 Escherichia coli fabH 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE III (EC 
2_3_1_41) 

2_3_1_41 1057 Escherichia coh fabF 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 2_3_1_41) 
2_3_1_41 5416 Escherichia coh fabB 3-OXOACYL-[ACYL-CARRJER-PROTEIN] SYNTHASE I (EC 2_3_1_41) 
2_3_1_41 2740 Enterococcus faecium (DOE) EC-fabF 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE 
II (EC 2_3_1_41) 

2_3_1_41 2748 Enterococcus faecium (DOE) 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE HI (EC 

2_3_1_41) 

2_3_1_41 143 Enterococcus faecalis EC-fabF 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 
2_3_1_41) 

2_3_1_41 148 Enterococcus faecalis EC-fabH 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE III (EC 

2_3_1_41) 

2_3_1_41 2484 Corynebactenum diphthenae FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 
2_3_1_38; EC 2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 
2_3_1_41 3023 Clostridium difficile BS-yjaX 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE III (EC 
2_3_1_41) 

2_3_1_41 3028 Clostridium difficile EC-fabF 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 

2_3_1_41) 

2_3_1_41 59 Clostridium acetobutylicum34642202_C2_176 3-OXOACYL-(ACYL-CARRIER-PROTEIN) 
SYNTHASE II (EC 2_3_1_41) 

2_3_1_41 64 Clostridium acetobutylicum 79802_C1_148 3-OXOACYL-[ACYL-CARRIER-PROTEIN] 
SYNTHASE III (EC 2_3_1_41) 

2_3_1_41 1174 Clostridium acetobutylicum 332523 18_F3_23 3-OXOACYL-(ACYL-CARRIER-PROTEIN) 
SYNTHASE II (EC 2_3_1_41) 

2_3_1_41 1602 Clostridium acetobutylicum 23641963_C3_50 3-OXOACYL-(ACYL-CARRIER-PROTEIN) 
SYNTHASE II (EC 2_3_1_41) 

2_3_1_41 1605 Clostridium acetobutylicum 5 1 26892_C2_43 3-OXOACYL-[ACYL-CARRJER-PROTEIN] 
SYNTHASE III (EC 2_3_1_41) 

2_3_t_41 1644 Clostridium acetobutylicum 23626967_C1_18 3-OXOACYL-[ACYL-CARRIER-PROTEIN] 
SYNTHASE III (EC 2_3_l_41) 

2_3_1_41 228 Chlamydia trachomatis D/UW-3/Cx EC-fabH 3-OXOACYL-[ACYL-CARRIER-PROTEIN] 
SYNTHASE III (EC 2_3_1_41) 

2_3_1_41 739 Chlamydia trachomatis D/UW-3/Cx fabF 3-OXOACYL-[ACYL-CARRIER-PROTEIN] 
SYNTHASE I PRECURSOR (EC 2_3_1_41) 

2_3_l_4l 460 Chlamydia pneumoniae AR39 CP0460 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE 
III(EC2_3_l_4l) 

2_3_1_41 950 Chlamydia pneumoniae AR39 CP0950 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE I 
PRECURSOR (EC 2_3_1_41) 

2_3_1_41 265 Chlamydia pneumoniae CWL029 EC-fabH 3-OXOACYL-[ACYL-CARRIER-PROTEIN] 
SYNTHASE III (EC 2_3_1_41) 

2_3_1_41 847 Chlamydia pneumoniae CWL029 fabF 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE I 
PRECURSOR (EC 2_3_1_41) 

2_3_1_41 225 Campylobacter jejuni fabF 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 
2_3_1_41) 

2_3_1_41 2297 Campylobacter jejuni fabH 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE III (EC 
2_3_1_41) 

2_3_1_41 749 Bordetella pertussis EC-fabF 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 
2_3_1_41) 
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2_3_1_41 753 Bordetella pertussis EC-fabH 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE HI (EC 
2_3_1_41) 

2_3_1_41 6994 Bordetella bronchiseptica EC-fabH 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE III 
(EC 2_3_1_41) 

2_3_1_41 8189 Bordetella bronchiseptica EC-fabF 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II 
(EC 2_3_1_41) 

2_3_1_41 1017 Bacillus subtihs yhfB 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE III (EC 
2_3_l_4l) 

2_3_1_41 1 134 Bacillus subtihs yjaX 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE III (EC 
2_3_]_41) 

2_3_1_41 1 135 Bacillus subtilis yjaY 3-OXOACYL-(ACYL-CARRIER-PROTEIN) SYNTHASE II (EC 
2_3_1_41) 

2_3_1_41 1712 Bacillus subtilis pksF 3-OXOACYL-[ACYL-CARRIER-PROTEIN] SYNTHASE 1 (EC 2_3_1_41 ) 
2_3_1_46 6404 Yersinia pseudotuberculosis EC-metA HOMOSERINE O-SUCCINYLTRANSFERASE (EC 
2_3_1_46) 

2_3_1_46 904 Yersinia pestis EC-metA HOMOSERINE O-SUCCINYLTRANSFERASE (EC 2_3_1_46) 
2_3_1_46 5417 Vibrio cholerae El Tor N16961 ORF02054 HOMOSERINE O-SUCCINYLTRANSFERASE (EC 
2_3_l_46) 

2_3_1_46 371 Streptococcus pneumoniae EC-metA HOMOSERINE O-SUCCINYLTRANSFERASE (EC 

2_3_1_46) 

2_3_l_46 742 Streptococcus mutans EC-metA HOMOSERINE O-SUCCINYLTRANSFERASE (EC 2_3_1_46) 
2_3_1_46 1867 Salmonella typhimunum metA HOMOSERINE O-SUCCINYLTRANSFERASE (EC 2_3_1_46) 
2_3_1_46 1780 Salmonella typhi HOMOSERINE O-SUCCINYLTRANSFERASE (EC 2_3_1_46) 
2_3_1_46 6226 Salmonella paratyphi HOMOSERINE O-SUCCINYLTRANSFERASE (EC 2_3_1_46) 
2_3_I_46 1741 Salmonella enteritidis HOMOSERINE O-SUCCINYLTRANSFERASE (EC 2_3_1_46) 
2_3_1_46 1 171 Klebsiella pneumoniae HOMOSERINE O-SUCCINYLTRANSFERASE (EC 2_3_1_46) 
2_3_1_46 3899 Escherichia coli metA HOMOSERINE O-SUCCINYLTRANSFERASE (EC 2_3_1_46) 
2_3_1_46 2427 Clostridium difficile EC-metA HOMOSERINE O-SUCCINYLTRANSFERASE (EC 2_3_1_46) 
2_3_1_46 2165 Clostridium acetobutylicum 7152132_C2_22 HOMOSERINE O-SUCCINYLTRANSFERASE (EC 
2_3_1_46) 

2_3_1_46 1078 Campylobacter jejuni metA PROBABLE HOMOSERINE O-SUCCINYLTRANSFERASE (EC 
2_3_1_46) 

2_3_l_46 2189 Bacillus subtilis metB HOMOSERINE O-SUCCINYLTRANSFERASE (EC 2_3_1_46) 
2_3_1_47 7844 Yersinia pseudotuberculosis EC-bioF 8-AMINO-7-OXONONANOATE SYNTHASE (EC 

2_3_1_47) 

2_3_1_47 3740 Yersinia pestis EC-bioF 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 4939 Vibrio cholerae El Tor N16961 ORF01456 8-AMINO-7-OXONONANOATE SYNTHASE (EC 
2_3_1_47) 

2_3_1_47 1382 Staphylococcus aureus EC-bioF 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 1585 Salmonella typhimurium bioF 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 1586 Salmonella typhimurium 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 7057 Salmonella typhimurium 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 4137 Salmonella typhi 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 1701 Salmonella enteritidis 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 1037 Salmonella dublin 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 361 1 Pseudomonas aeruginosa bioF 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 1750 Porphyromonas gingivalis EC-bioF 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 1769 Porphyromonas gingivalis 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 1 175 Pasteurella multocida bioF 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 1219 Neisseria gonorrhoeae EC-bioF 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 93 Mycobacterium tuberculosis bioF2 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 5070 Mycobacterium tuberculosis bioF 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 2018 Mycobacterium leprae 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 2019 Mycobacterium leprae EC-bioF 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 2353 Mycobacterium bovis 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 1928 Klebsiella pneumoniae 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 1929 Klebsiella pneumoniae 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 1931 Klebsiella pneumoniae 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 34 Helicobacter pylori HP0598 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 547 Helicobacter pylori J99sp|Q9ZLN3 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 1 1317 Haemophilus influenzae HI1553 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 551 Haemophilus ducreyi EC-bioF 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
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2_3_1_47 743 Escherichia coli bioF 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 2006 Corynebactenum diphthenae 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_l_47) 
2_3_1_47 746 Chlamydia trachomatis D/UW-3/Cx bioF 8-AMINO-7-OXONONANOATE SYNTHASE (EC 
2_3_1_47) 

2_3_1_47 809 Chlamydia pneumoniae AR39 CP08O9 8-AMINO-7-OXONONANOATE SYNTHASE (EC 
2_3J_47) 

2_3_1_47 943 Chlamydia pneumoniae AR39 CP0943 8-AMINO-7-OXONONANOATE SYNTHASE (EC 
2_3_l_47) 

2_3_1_47 854 Chlamydia pneumoniae CWL029 bioFJ 8-AMINO-7-OXONONANOATE SYNTHASE (EC 

2_3_1_47) 

2_3_I_47 965 Chlamydia pneumoniae CWL029 bioF_2 8-AMINO-7-OXONONANOATE SYNTHASE (EC 
2_3_1_47) 

2_3 J_47 2262 Campylobacter jejuni bioF 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 2211 Bordetella pertussis EC-bioF 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_1_47) 
2_3_1_47 3016 Bacillus subtihs bioF 8-AMINO-7-OXONONANOATE SYNTHASE (EC 2_3_l_47) 
2_3_1_54 6846 Yersinia pseudotuberculosis EC-pflB FORMATE ACETYLTRANSFERASE 1 (EC 2_3_1_54) 
2_3_1_54 2742 Yersinia pestis EC-pflB FORMATE ACETYLTRANSFERASE 1 (EC 2_3_3_54) 
2_3_1_54 5662 Vibrio cholerae El Tor N16961 ORF02356 FORMATE ACETYLTRANSFERASE 1 (EC 
2_3_1_54) 

2_3_1_54 700 Streptococcus pyogenes pfl FORMATE ACETYLTRANSFERASE 1 (EC 2_3_1„54) 
2_3_1_54 716 Streptococcus pyogenes pflD FORMATE ACETYLTRANSFERASE 2 (EC 2_3_1_54) 
2_3_1_54 223 Streptococcus pneumoniae FORMATE ACETYLTRANSFERASE 2 (EC 2_3_1_54) 
2_3_1_54 1016 Streptococcus pneumoniae EC-pflB FORMATE ACETYLTRANSFERASE 1 (EC 2_3_1_54) 
2_3_1_54 898 Streptococcus mutans FORMATE ACETYLTRANSFERASE 2 (EC 2_3_1_54) 
2_3_1_54 568 Streptococcus equi EC-pflB FORMATE ACETYLTRANSFERASE (EC 2_3_1_54) 
2_3_1_54 1396 Streptococcus equi FORMATE ACETYLTRANSFERASE 2 (EC 2_3_1_54) 
2_3_1_54 2322 Staphylococcus aureus FORMATE ACETYLTRANSFERASE (EC 2_3_1_54) 
2_3_1_54 3501 Staphylococcus aureus EC-pflB FORMATE ACETYLTRANSFERASE 1 (EC 2_3_1_54) 
2_3_1_54 1475 Salmonella typhimunum pflD FORMATE ACETYLTRANSFERASE 2 (EC 2_3_1_54) 
2_3_1_54 5527 Salmonella typhimunum pfl FORMATE ACETYLTRANSFERASE 1 (EC 2_3_1_54) 
2_3_1_54 6467 Salmonella typhimurium pflF FORMATE ACETYLTRANSFERASE 2 (EC 2_3_1_54) 
2_3_1_54 2696 Salmonella typhi FORMATE ACETYLTRANSFERASE 2 (EC 2_3_1_54) 
2_3_1_54 4398 Salmonella typhi FORMATE ACETYLTRANSFERASE 1 (EC 2_3_1_54) 
2_3_1_54 65 Salmonella paratyphi FORMATE ACETYLTRANSFERASE 2 (EC 2_3_1_54) 
2_3_1_54 66 Salmonella paratyphi FORMATE ACETYLTRANSFERASE 2 (EC 2_3_1_54) 
2_3_1_54 67 Salmonella paratyphi FORMATE ACETYLTRANSFERASE 2 (EC 2_3_1_54) 
2_3_1_54 68 Salmonella paratyphi FORMATE ACETYLTRANSFERASE 2 (EC 2_3_1_54) 
2_3_1_54 881 Salmonella paratyphi FORMATE ACETYLTRANSFERASE 2 (EC 2_3J_54) 
2_3_1_54 1031 Salmonella paratyphi FORMATE ACETYLTRANSFERASE 1 (EC 2_3_1_54) 
2_3_l_54 1635 Salmonella paratyphi FORMATE ACETYLTRANSFERASE 1 (EC 2_3_1_54) 
2_3_1_54 2283 Salmonella enteritidis FORMATE ACETYLTRANSFERASE 1 (EC 2_3_1_54) 
2_3_1_54 3765 Salmonella ententidis FORMATE ACETYLTRANSFERASE 2 (EC 2_3_1_54) 
2_3_1_54 4279 Salmonella ententidis FORMATE ACETYLTRANSFERASE 2 (EC 2_3_1_54) 
2_3_1_54 927 Salmonella dublin FORMATE ACETYLTRANSFERASE 1 (EC 2_3_1_54) 
2_3_1_54 1469 Salmonella dublin PUTATIVE FORMATE ACETYLTRANSFERASE 3 (EC 2_3_1_54) 
2_3_1_54 2252 Salmonella dublin FORMATE ACETYLTRANSFERASE 2 (EC 2_3_1_54) 
2_3_1_54 945 Pasteurella multocida pflB FORMATE ACETYLTRANSFERASE 1 (EC 2_3_1_54) 
2_3_1_54 967 Klebsiella pneumoniae FORMATE ACETYLTRANSFERASE 1 (EC 2_3_1_54) 
2_3_1_54 969 Klebsiella pneumoniae FORMATE ACETYLTRANSFERASE 1 (EC 2_3_1_54) 
2_3_l_54 2743 Klebsiella pneumoniae FORMATE ACETYLTRANSFERASE 1 (EC 2_3_1_54) 
2_3_1_54 3477 Klebsiella pneumoniae FORMATE ACETYLTRANSFERASE 1 (EC 2_3_1_54) 
2_3_1_54 3478 Klebsiella pneumoniae FORMATE ACETYLTRANSFERASE 1 (EC 2_3_1_54) 
2_3_1_54 8170 Klebsiella pneumoniae FORMATE ACETYLTRANSFERASE 2 (EC 2_3_1_54) 
2_3_1_54 8171 Klebsiella pneumoniae FORMATE ACETYLTRANSFERASE 2 (EC 2_3_1_54) 
2_3_1_54 8172 Klebsiella pneumoniae FORMATE ACETYLTRANSFERASE 2 (EC 2_3_1_54) 
2_3_1_54 17889 Haemophilus influenzae HI0180 FORMATE ACETYLTRANSFERASE 1 (EC 2_3_1_54) 
2_3_1_54 377 Haemophilus ducreyi EC-pflB FORMATE ACETYLTRANSFERASE 1 (EC 2_3_1_54) 
2_3_1_54 4649 Escherichia coli b0823 FORMATE ACETYLTRANSFERASE 2 (EC 2_3_1_54) 
2_3_1_54 4686 Escherichia coli pflB FORMATE ACETYLTRANSFERASE 1 (EC 2_3_1_54) 
2_3_1_54 1341 Enterococcus faecium (DOE) FORMATE ACETYLTRANSFERASE (EC 2_3_1_54) 
2_3_1_54 1942 Enterococcus faecalis EC-pflB FORMATE ACETYLTRANSFERASE I (EC 2_3_1_54) 
2_3_1_54 2084 Corynebacterium diphtheriae FORMATE ACETYLTRANSFERASE 2 (EC 2_3_1_54) 
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2_3_1_54 1860 Clostridium difficile FORMATE ACETYLTRANSFERASE 2 (EC 2_3_1_54) 
2_3_1_54 1861 Clostridium difficile EC-pflB FORMATE ACETYLTRANSFERASE (EC2_3J_54) 
2_3_1_54 1670 Clostridium acetobutyiicum 301 10285_C2_45 FORMATE ACETYLTRANSFERASE 2 (EC 

2_3_1_54) 

2_3_1_54 1671 Clostridium acetobutyiicum 248000 12_C1_39 FORMATE ACETYLTRANSFERASE 1 (EC 
2_3_1_54) 

2_3_1_74 699 Mycobacterium tuberculosis pksl 8 CHALCONE SYNTHASE 2 (EC 2_3_1_74) 
2_3_1_74 1438 Mycobacterium tuberculosis pkslO CHALCONE SYNTHASE (EC 2_3_1_74) 
2_3_1_74 3530 Mycobacterium tuberculosis pksl 1 CHALCONE SYNTHASE (EC 2_3_1_74) 
2_3_1_74 94 Mycobacterium bovis CHALCONE SYNTHASE 2 (EC 2_3_1_74) 
2_3_1_74 2158 Mycobacterium bovis CHALCONE SYNTHASE (EC 2_3_1_74) 
2_3_1_74 3839 Mycobacterium bovis BS-bcsA CHALCONE SYNTHASE (EC 2_3_1_74) 
2_3_1_74 2202 Bacillus subtilis bcsA CHALCONE SYNTHASE (EC 2_3_1_74) 
2_3_1_79 7342 Vibrio cholerae El Tor N16961ORFA00562 PROBABLE MALTOSE O- 
ACETYLTRANSFERASE (EC 2_3_1_79) 

2_3_1_79 781 Streptococcus pneumoniae BS-yyal MALTOSE O-ACETYLTRANSFERASE (EC 2_3_1_79) 
2_3_1_79 3918 Salmonella typhimurium maa MALTOSE O-ACETYLTRANSFERASE (EC 2_3_1_79) 
2_3_l_79 4806 Salmonella typhi MALTOSE O-ACETYLTRANSFERASE (EC 2_3_1_79) 
2_3_1_79 109 Salmonella paratyphi MALTOSE O-ACETYLTRANSFERASE (EC 2_3_1_79) 
2_3_1_79 7109 Klebsiella pneumoniae MALTOSE O-ACETYLTRANSFERASE (EC 2_3_1_79) 
2_3_1_79 71 10 Klebsiella pneumoniae MALTOSE O-ACETYLTRANSFERASE (EC 2_3_1_79) 
2_3_1_79 4481 Escherichia coli b0459 MALTOSE O-ACETYLTRANSFERASE (EC 2_3_1_79) 
2_3_1_79 542 Enterococcus faecium (DOE) BS-yyal MALTOSE O-ACETYLTRANSFERASE (EC 2_3_1_79) 
2_3_1_79 1290 Clostridium difficile BS-yyal PROBABLE MALTOSE O-ACETYLTRANSFERASE (EC 
2_3_1_79) 

2_3_1_79 4079 Bacillus subtilis yyal MALTOSE O-ACETYLTRANSFERASE (EC 2_3_1_79) 
2_3_1_8 7412 Yersinia pseudotuberculosis PHOSPHATE ACETYLTRANSFERASE (EC 2_3_l_8) 
2_3_1_8 2617 Yersinia pestis PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 4923 Vibrio cholerae El Tor N16961 ORF01437 PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_ 

2 3 J_8 413 Treponema pallidum TP0094 PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 316 Streptococcus pyogenes pta PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 776 Streptococcus pneumoniae PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 1733 Streptococcus mutans PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 460 Streptococcus equi PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 2090 Staphylococcus aureus PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 5413 Salmonella typhimurium pta PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 546 Salmonella typhi PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 3064 Salmonella paratyphi PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 6866 Salmonella paratyphi PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 3192 Salmonella enteritidis PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 1773 Salmonella dublin PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 4641 Pseudomonas aeruginosa pta PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 1515 Porphyromonas gingivalis PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 834 Pasteurella multocida pta PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 930 Neisseria gonorrhoeae PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 414 Mycoplasma pneumoniae MP412 PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 4524 Mycoplasma genitalium MG299 PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 1814 Mycobacterium tuberculosis pta PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 1889 Mycobacterium leprae PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 1890 Mycobactenum leprae PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 3697 Mycobacterium bovis PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 4499 Klebsiella pneumoniae PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_l_8 4500 Klebsiella pneumoniae PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 4502 Klebsiella pneumoniae PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 838 Helicobacter pylori J99sp|Q9ZKU4 PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 12094 Haemophilus influenzae HI 1203 PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 971 Haemophilus ducreyi PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 2246 Escherichia coli pta PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 953 Enterococcus faecium (DOE) PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 828 Corynebactenum diphtheriae PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 3354 Clostridium acetobutyiicum 4886092_F3_6 PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_ 

2_3_1_8 85 Campylobacter jejuni pta PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 
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2_3_1_8 847 Borrelia burgdorferi BB0589 PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_1_8 3760 Bacillus subtil is pta PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 

2_3_l_81 2161 Bacillus subtilis yokD AMINOGLYCOSIDE N3'-ACETYLTRANSFERASE HI (EC 2_3_l_81) 

2_3_1_82 407 Klebsiella pneumoniaesp|P 19650 AMINOGLYCOSIDE N6'- ACETYLTRANSFERASE (EC 

2_3_1_82) 

2_3_1_82 416 Enterococcus faecium (DOE) AMINOGLYCOSIDE N6'-ACETYLTRANSFERASE (EC 2_3_1_82) 
2_3_I_82 2785 Clostridium acetobutyhcum 23602217_F2_6 AMINOGLYCOSIDE N6'- ACETYLTRANSFERASE 

(EC 2_3_1_82) 

2_3_1_84 7847 Saccharomyces cerevisiae ATF2 ALCOHOL O-ACETYLTRANSFERASE 2 (EC 2_3_1_84) 
2_3_1_84 8272 Saccharomyces cerevisiae ATF1 ALCOHOL O-ACETYLTRANSFERASE 1 (EC 2_3_1_84) 
2_3_1_85 3 198 Mycobacterium tuberculosis fas FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 
2_3_l_38; EC 2_3_1_39; EC 2_3_1_41; EC I_l_t_100; EC 4_2_l_6l; EC l_3_l_10; EC 3_1_2_14] 
2_3_1_85 1599 Mycobacterium leprae FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; 
EC 2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC 4_2_1_61; EC l_3_l_10; EC 3_I_2_14] 
2_3_1_85 1743 Mycobacterium leprae FATTY ACID SYNTHASE (EC 2_3_1_85) 

2_3_1_85 2377 Mycobacterium leprae FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; 
EC 2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 
2_3_1_85 2378 Mycobacterium leprae FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_I_38; 
EC 2_3_1_39; EC 2_3_l_4l; EC 1_1_I_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

2_3_1_85 2541 Mycobacterium bovis FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; EC 
2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC 4_2_1_61; EC l_3_l_10; EC 3_1_2_14] 

2_3_1_85 2542 Mycobacterium bovis FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; EC 
2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC4_2_l_61; EC 1_3_1_10; EC 3_1_2_14] 
2_3_1_85 2853 Mycobacterium bovis FATTY ACID SYNTHASE (EC 2_3_1_85) 

2_3_1_85 3303 Mycobacterium bovis FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; EC 
2_3_1_39; EC 2_3_1_41; EC l_l_l_100; EC4_2_1_61; EC l_3_l_10; EC 3_1_2_14] 
2_3_1_85 2484 Corynebacterium diphthenae FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 
2_3_l_38; EC 2_3_1_39; EC 2_3_t_4l; EC l_l_l_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 
2_3_l_86 47 Saccharomyces cerevisiae FAS1 FATTY ACID SYNTHASE, SUBUNIT BETA (EC 2_3_1_86) 
[INCLUDES: 3- HYDROXYPALMITOYL-[ACYL-CARRIER-PROTEIN] DEHYDRATASE (EC 4_2_1_61) ; 
ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE [NADH] (EC 1_3_1_9) ; [ACYL- CARRIER-PROTEIN] 
ACETYLTRANSFERASE (EC 2_3_1_38) ; [ACYL-CARRIER- PROTEIN] MALONYLTRANSFERASE (EC 
2_3_1_39) ; S-ACYL FATTY ACID SYNTHASE THIOESTERASE (EC 3_1_2_14) ] 

2_3_1_86 2737 Saccharomyces cerevisiae FAS2 FATTY ACID SYNTHASE, SUBUNIT ALPHA (EC 2_3_1_86) 
[INCLUDES: EC 1_1_1_100; EC 2_3_1_41] 

2_3_1_86 92 Pseudomonas aeruginosa PA5174 FATTY ACID SYNTHASE, SUBUNIT ALPHA (EC 2_3_1_86) 

2_3_1_88 3462 Saccharomyces cerevisiae NAT2 N-TERMINAL ACETYLTRANSFERASE 2 (EC 2_3_1_88) 

2_3_l_88 5609 Saccharomyces cerevisiae NAT1 N-TERMINAL ACETYLTRANSFERASE I (EC 2_3_1_88) 

2_3_1_94 3094 Bordetella pertussis ERYTHRONOLIDE SYNTHASE, MODULES I AND 2 (EC 2_3_I_94) 

2_4_1_10 84 Streptococcus mutans BS-sacB LEVANSUCRASE PRECURSOR (EC 2_4_l_10) 

2_4_1_10 1 110 Klebsiella pneumoniae LEVANSUCRASE PRECURSOR (EC 2_4_1_10) 

2_4_1_10 3451 Clostridium acetobutyhcum 12364466_F3_5 LEVANSUCRASE PRECURSOR (EC 2_4_1_10) 

2_4_1_10 4474 Clostridium acetobutylicum LEVANSUCRASE (EC 2_4_1_10) 

2_4_1_10 3440 Bacillus subtilis sacB LEVANSUCRASE PRECURSOR (EC 2_4_1_10) 

2_4_1_109 2513 Saccharomyces cerevisiae YDR307W DOLICHYL-PHOSPHATE-MANNOSE-PROTEIN 

MANNOSYLTRANSFERASE 7 (EC 2_4_1_109) 

2_4_1_109 3585 Saccharomyces cerevisiae PMT5 DOLICHYL-PHOSPHATE-MANNOSE— PROTEIN 
MANNOSYLTRANSFERASE 5 (EC 2_4_1_109) 

2_4_1_109 4147 Saccharomyces cerevisiae PMT3 DOLICHYL-PHOSPHATE-MANNOSE-PROTEIN 
MANNOSYLTRANSFERASE 3 (EC 2_4_1_109) 

2_4_1_109 4793 Saccharomyces cerevisiae PMT1 DOLICHYL-PHOSPHATE-MANNOSE— PROTEIN 
MANNOSYLTRANSFERASE 1 (EC 2_4_1_109) 

2_4_1_109 5147 Saccharomyces cerevisiae PMT6 DOLICHYL-PHOSPHATE-MANNOSE— PROTEIN 
MANNOSYLTRANSFERASE 6 (EC 2_4_1_109) 

2_4_1_109 5813 Saccharomyces cerevisiae PMT2 DOLICHYL-PHOSPHATE-MANNOSE— PROTEIN 
MANNOSYLTRANSFERASE 2 (EC 2_4_1_109) 

2_4_1_109 6014 Saccharomyces cerevisiae PMT4 DOLICHYL-PHOSPHATE-MANNOSE— PROTEIN 
MANNOSYLTRANSFERASE 4 (EC 2_4_1_109) 

2_4_1_109 20198 Neurospora crassa DOLICHYL-PHOSPHATE-MANNOSE— PROTEIN 
MANNOSYLTRANSFERASE 2 (EC 2_4_1_109) 

2_4_1_109 20217 Neurospora crassa DOLICHYL-PHOSPHATE-MANNOSE--PROTEIN 
MANNOSYLTRANSFERASE 3 (EC 2_4_1_109) 
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2_4_1_12 2745 Salmonella typhi CELLULOSE SYNTHASE (EC 2_4_1_12) 
2_4_1_12 982 Salmonella paratyphi CELLULOSE SYNTHASE (EC 2_4_1_12) 
2_4_1_12 983 Salmonella paratyphi CELLULOSE SYNTHASE (EC 2_4_1_12) 

2_4_1_12 5833 Klebsiella pneumoniae CELLULOSE SYNTHASE CATALYTIC SUBUNIT (UDP-FORMING) 

(EC 2_4_1_12) 

2_4_1_12 7075 Klebsiella pneumoniae CELLULOSE SYNTHASE CATALYTIC SUBUNIT (UDP-FORMING) 

(EC 2_4_l_12) 

2_4_1_I2 6065 Escherichia coli b3533 CELLULOSE SYNTHASE CATALYTIC SUBUNIT (UDP-FORMING) 

(EC 2_4_1_12) 

2_4_1_12 2832 Clostridium difficile CELLULOSE SYNTHASE CATALYTIC SUBUNIT (UDP-FORMING) (EC 
2_4_1_12) 

2_4_1_12 2853 Clostridium difficile CELLULOSE SYNTHASE CATALYTIC SUBUNIT (UDP-FORMING) (EC 
2_4_l_l2) 

2_4_I_12 1822 Clostridium acetobutyhcum 26367138_C2_33 CELLULOSE SYNTHASE CATALYTIC 
SUBUNIT (UDP-FORMING) (EC 2_4_1_12) 

2_4_1_12 2773 Clostndium acetobutylicum 978377_C3_22 CELLULOSE SYNTHASE CATALYTIC SUBUNIT 
(U DP-FORMING) (EC 2_4_1_12) 

2_4_1_12 4013 Clostridium acetobutyhcum 4695965_C1 J CELLULOSE SYNTHASE CATALYTIC SUBUNIT 
(UDP-FORMING) (EC 2_4_1_12) 

2_4_1_131 178 Saccharomyces cerevisiae KRE2 GLYCOLIPID 2-ALPHA-MANNOSYLTRANSFERASE (EC 
2_4_1_13 1) 

2_4_1_131 445 Saccharomyces cerevisiae KTR7 PROBABLE MANNOSYLTRANSFERASE KTR7 (EC 

2_4_l_l3l) 

2_4_1_131 470 Saccharomyces cerevisiae YURI PROBABLE MANNOSYLTRANSFERASE YURI (EC 
2_4_1_131) 

2_4_1_131 472 Saccharomyces cerevisiae KTR1 GLYCOLIPID 2-ALPHA-MANNOSYLTRANSFERASE (EC 
2_4_1_131) 

2_4_1_131 2228 Saccharomyces cerevisiae KTR6 GLYCOLIPID 2-ALPHA-MANNOSYLTRANSFERASE (EC 
2_4_1J31) 

2_4_1_131 4201 Saccharomyces cerevisiae KTR2 PROBABLE MANNOSYLTRANSFERASE KTR2 (EC 

2_4_1_131) 

2_4_1_131 4363 Saccharomyces cerevisiae KTR4 PROBABLE MANNOSYLTRANSFERASE KTR4 (EC 
2_4_1_131) 

2_4_1_131 5994 Saccharomyces cerevisiae KTR3 GLYCOLIPID 2-ALPHA-MANNOSYLTRANSFERASE (EC 

2_4_1_131) 

2_4_1_131 8489 Saccharomyces cerevisiae KTR5 PROBABLE MANNOSYLTRANSFERASE KTR5 (EC 

2_4_1_131) 

2_4_1_15 4715 Salmonella typhimurium otsA ALPHA, ALPHA-TREHALOSE-PHOSPHATE SYNTHASE (UDP- 
FORMING) (EC 2_4_1_15) 

2_4_1_15 2353 Salmonella typhi ALPHA.ALPHA-TREHALOSE-PHOSPHATE SYNTHASE (UDP-FORMING) 

(EC2_4_1_15) 

2_4_1_15 3275 Salmonella paratyphi ALPHA, ALPHA-TREHALOSE-PHOSPHATE SYNTHASE (UDP- 
FORMING) (EC 2_4_1_15) 

2_4_1_15 3277 Salmonella paratyphi ALPHA.ALPHA-TREHALOSE-PHOSPHATE SYNTHASE (UDP- 
FORMING) (EC 2_4_1_15) 

2_4_1_15 3888 Salmonella enteritidis ALPHA,ALPHA-TREHALOSE-PHOSPHATE SYNTHASE (UDP- 
FORMING) (EC 2_4_1_15) 

2_4_1_15 1883 Salmonella dublin ALPHA,ALPHA-TREHALOSE-PHOSPHATE SYNTHASE (UDP-FORMING) 
(EC 2_4_1_15) 

2_4_1_15 524 Saccharomyces cerevisiae TSL1 ALPHA,ALPHA-TREHALOSE-PHOSPHATE SYNTHASE 
(UDP-FORMING) (EC 2_4_1_15) 

2_4_1_15 2316 Saccharomyces cerevisiae TPS3 ALPHA,ALPHA-TREHALOSE-PHOSPHATE SYNTHASE 
(UDP-FORMING) (EC 2_4_1_15) 

2_4_1_15 8648 Saccharomyces cerevisiae TPS1 ALPHA,ALPHA-TREHALOSE-PHOSPHATE SYNTHASE 
(UDP-FORMING) 56 KD SUBUNIT (EC 2_4_1_15) 

2_4_1_15 2656 Mycobacterium tuberculosis otsA ALPHA.ALPHA-TREHALOSE-PHOSPHATE SYNTHASE 
(UDP-FORMING) 56 KD SUBUNIT (EC 2_4_1_15) 

2_4_1_15 1073 Mycobacterium lepraetr|Q50167 ALPHA,ALPHA-TREHALOSE-PHOSPHATE SYNTHASE 
(UDP-FORMING) (EC 2_4_1_15) 

2_4_1_15 3381 Mycobacterium bovis EC-otsA ALPHA, ALP HA-TREHALOSE-P HOSPH ATE SYNTHASE 
(UDP-FORMING) 56 KD SUBUNIT (EC 2_4_1_15) 
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2_4_1_15 2494 Klebsiella pneumoniae ALPHA, ALPHA-TREHALOSE-PHOSPHATE SYNTHASE (UDP- 
FORMING) (EC 2_4_1_15) 

2_4_1_15 5166 Escherichia coli otsA ALPHA.ALPHA-TREHALOSE-PHOSPHATE SYNTHASE (UDP- 
FORMING) (EC 2_4_1_15) 

2_4_1_15 1358 Corynebactenum diphthenae ALPHA, ALPHA-TREHALOSE-PHOSPHATE SYNTHASE (UDP- 
FORMING) (EC 2_4_l_l5) 

2_4_1_157 1 170 Streptococcus pyogenes BS-ypjH 1 ,2-DIACYLGLYCEROL 3-GLUCOSYLTRANSFERASE (EC 
2_4_1_157) 

2_4_1_157 1524 Streptococcus pneumoniae BS-ypjH 1 ,2-DIACYLGLYCEROL 3-GLUCOSYLTRANSFERASE 
(EC 2_4_1_157) 

2_4_1_157 1550 Streptococcus mutans 1 ,2-DIACYLGLYCEROL 3-GLUCOSYLTRANSFERASE (EC 
2_4_1_157) 

2_4_1_157 920 Streptococcus equi BS-ypjH 1,2-DIACYLGLYCEROL 3-GLUCOSYLTRANSFERASE (EC 
2_4_1_157) 

2_4_1_157 812 Staphylococcus aureus BS-ypfP 1,2-diacylglycerol 3-glucosyltransferase (EC 2_4_1_157) / 
glucosyldiacylglycerol 6-beta-glucosyltransferase (EC 2_4_1_-) 

2_4_1_157 2741 Enterococcus faecium (DOE) 1,2-DIACYLGLYCEROL 3-GLUCOSYLTRANSFERASE (EC 
2_4_1_157) 

2_4_1_157 2828 Enterococcus faecalis 1,2-DIACYLGLYCEROL 3-GLUCOSYLTRANSFERASE (EC 
2_4_1_157) 

2_4_1_157 362 Clostridium difficile BS-ypfP 1,2-diacylglycerol 3-glucosyltransferase (EC 2_4_1_157) / 
glucosyldiacylglycerol 6-beta-glucosyltransferase (EC 2_4_1_-) 

2_4_1_157 2045 Clostridium acetobutylicum 24647802_F3_22 1,2-diacylglycerol 3-glucosyltransferase (EC 
2_4_1_157) / glucosyldiacylglycerol 6-beta-glucosyltransferase (EC 2_4_1_-) 
2_4_1_157 2190 Bacillus subtilis ypfP 1,2-diacylglycerol 3-glucosyltransferase (EC 2_4_1_157) / 
glucosyldiacylglycerol 6-beta-glucosyltransferase (EC 2_4_1_-) 

2_4_1_16 3550 Saccharomyces cerevisiae CHS3 CHITIN SYNTHASE 3 (EC 2_4_1_16) 
2_4_1_16 4736 Saccharomyces cerevisiae CHS1 CHITIN SYNTHASE 1 (EC 2_4_1_16) 
2_4_1_16 6459 Saccharomyces cerevisiae CHS2 CHITIN SYNTHASE 2 (EC 2_4_1_16) 
2_4_1_16 43 Neurospora crassa chs-4 CHITIN SYNTHASE 4 (EC 2_4_1_16) 
2_4_1_16 106 Neurospora crassa chs-2 CHITIN SYNTHASE 2 (EC 2_4_1_16) 
2_4_1_16 107 Neurospora crassa chs-1 CHITIN SYNTHASE 3 (EC 2_4_1_16) 
2_4_1_16 133 Neurospora crassa ncchs3 CHITIN SYNTHASE 1 (EC 2_4_1_16) 
2_4_1_16 134 Neurospora crassa ncchs2 CHITIN SYNTHASE 2 (EC 2_4_1_16) 
2_4_1_16 20661 Neurospora crassa chs-3 CHITIN SYNTHASE 2 (EC 2_4_1_16) 

2_4_1_182 4488 Yersinia pseudotuberculosis EC-lpxB LIPID-A-DISACCHARIDE SYNTHASE (EC 2_4_1_182) 
2_4_1_182 1246 Yersinia pestis EC-lpxB LIPID-A-DISACCHARIDE SYNTHASE (EC 2_4_1_182) 
2_4_1_182 6021 Vibrio cholerae El Tor N16961 ORF02844 LIPID-A-DISACCHARIDE SYNTHASE (EC 
2_4_1_182) 

2_4_1_182 6755 Salmonella typhimurium pgsB LIPID-A-DISACCHARIDE SYNTHASE (EC 2_4_1_182) 
2_4_1_182 4760 Salmonella typhi LIPID-A-DISACCHARIDE SYNTHASE (EC 2_4_1_182) 
2_4_1_182 991 Salmonella paratyphi LIPID-A-DISACCHARIDE SYNTHASE (EC 2_4_1_182) 
2_4_1_182 3106 Salmonella enteritidis LIPID-A-DISACCHARIDE SYNTHASE (EC 2_4_1_182) 
2_4_1_182 315 Rickettsia prowazekii RP321 LIPID-A-DISACCHARIDE SYNTHASE (EC 2_4_1_182) 
2_4_1_182 1264 Pseudomonas aeruginosa lpxB LIPID-A-DISACCHARIDE SYNTHASE (EC 2_4_1_182) 
2_4_1_182 513 Porphyromonas gingivalis LIPID-A-DISACCHARIDE SYNTHASE (EC 2_4_l_182) 
2_4_l_182 1717 Porphyromonas gingivalis LIPID-A-DISACCHARIDE SYNTHASE (EC 2_4_1_1 82) 
2_4_1_182 59 Pasteurella multocida lpxB LIPID-A-DISACCHARIDE SYNTHASE (EC 2_4_1_182) 
2_4_1_182 1750 Neisseria gonorrhoeae EC-lpxB LIPID-A-DISACCHARIDE SYNTHASE (EC 2_4_1_182) 
2_4_I_182 3220 Klebsiella pneumoniae LIPID-A-DISACCHARIDE SYNTHASE (EC 2_4_1_182) 
2_4_1_182 3221 Klebsiella pneumoniae LIPID-A-DISACCHARIDE SYNTHASE (EC 2_4_1_182) 
2_4_1_182 287 Helicobacter pylori HP0867 LIPID-A-DISACCHARIDE SYNTHASE (EC 2_4_1_182) 
2_4_1_182 800 Helicobacter pylori J99sp|Q9ZKY2 LIPID-A-DISACCHARIDE SYNTHASE (EC 2_4_1_182) 
2_4_1_182 12391 Haemophilus influenzae HI1060 LIPID-A-DISACCHARIDE SYNTHASE (EC 2_4_1_182) 
2_4_1_182 261 Haemophilus ducreyi EC-lpxB LIPID-A-DISACCHARIDE SYNTHASE (EC 2_4_1_182) 
2_4_1_182 182 Escherichia coli lpxB LIPID-A-DISACCHARIDE SYNTHASE (EC 2_4_1_182) 
2_4_1_182 390 Chlamydia trachomatis D/UW-3/Cx EC-lpxB LIPID-A-DISACCHARIDE SYNTHASE (EC 
2_4_1_182) 

2_4_1_182 895 Chlamydia pneumoniae AR39 CP0895 LIPID-A-DISACCHARIDE SYNTHASE (EC 2_4_1_182) 
2_4_1_182 891 Chlamydia pneumoniae CWL029 EC-lpxB LIPID-A-DISACCHARIDE SYNTHASE (EC 
2_4_1_182) 

2_4_1_182 2241 Campylobacter jejuni lpxB LIPID-A-DISACCHARIDE SYNTHASE (EC 2_4_1_182) 
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2_4_I_182 4172 Bordetella pertussis EC-IpxB LIPID-A-DISACCHARIDE SYNTHASE (EC 2_4_t_182) 
2_4_1_182 7276 Bordetella bronchiseptica EC-lpxB LIPID-A-DISACCHARIDE SYNTHASE (EC 2_4_1_I82) 
2_4_1_19 2204 Clostridium acetobutylicum 195398 18_C3_34 CYCLOMALTODEXTRIN 
GLUCANOTRANSFERASE (EC 2_4_1_19) 

2_4_1_20 554 Clostridium acetobutylicum 3126303_C3_47 CELLOBIOSE-PHOSPHORYLASE (EC 2_4_I_20) 

2_4_1_21 5634 Yersinia pseudotuberculosis EC-glgA GLYCOGEN SYNTHASE (EC 2_4_1_21) 

2_4_1_21 376 Yers.n.a pestis EC-glgA GLYCOGEN SYNTHASE (EC 2_4_1_21) 

2_4_1_21 5524 Vibrio cholerae El Tor N16961 ORF02202 GLYCOGEN SYNTHASE (EC 2_4_1_2I) 

2_4_1_21 1333 Streptococcus pneumoniae EC-glgA GLYCOGEN SYNTHASE (EC 2_4_1_21) 

2_4_1_2I 1419 Streptococcus mutans EC-glgA GLYCOGEN SYNTHASE (EC 2_4_1_21) 

2_4_1_21 1220 Streptococcus equi EC-glgA GLYCOGEN SYNTHASE (EC 2_4_1_21) 

2_4_l_21 1235 Salmonella typhimunum glgA GLYCOGEN SYNTHASE (EC 2_4_1_21) 

2_4_1_21 687 Salmonella typhi GLYCOGEN SYNTHASE (EC 2_4_1_21) 

2_4_1_21 4419 Salmonella paratyphi GLYCOGEN SYNTHASE (EC 2_4_1_21) 

2_4_1_21 4336 Salmonella enteritidis GLYCOGEN SYNTHASE (EC 2_4_1_21) 

2_4_1_21 5494 Pseudomonas aeruginosa PA2165 GLYCOGEN SYNTHASE (EC 2_4_1_21) 

2_4_1_21 994 Porphyromonas gingival is GLYCOGEN SYNTHASE (EC 2_4_1_21) 

2_4_1_21 703 Pasteurella multocida glgA GLYCOGEN SYNTHASE (EC 2_4_1_21) 

2_4_1_21 5872 Klebsiella pneumoniae GLYCOGEN SYNTHASE (EC 2_4_1_21) 

2_4_1_21 2863 Haemophilus influenzae HI1360 GLYCOGEN SYNTHASE (EC 2_4_1_21) 

2_4_1_21 6006 Escherichia coli glgA GLYCOGEN SYNTHASE (EC 2_4_1_21) 

2_4_1_21 632 Clostridium difficile EC-glgA GLYCOGEN SYNTHASE (EC 2_4_1_21) 

2_4_1_21 1760 Clostridium acetobutylicum 3954508_C2_45 GLYCOGEN SYNTHASE (EC 2_4_1_21) 

2_4_1_21 2205 Clostridium acetobutylicum 36522 177_C3_33 GLYCOGEN SYNTHASE (EC 2_4_1_21) 

2_4_1_21 4012 Clostridium acetobutylicum 20522501_F3_1 GLYCOGEN SYNTHASE (EC 2_4_1_21) 

2_4_1_21 764 Chlamydia trachomatis D/UW-3/Cx glgA GLYCOGEN SYNTHASE (EC 2_4_1_21) 

2_4J_21 91 1 Chlamydia pneumoniae AR39 CP091 1 GLYCOGEN SYNTHASE (EC 2_4_1_21) 

2_4_1_21 876 Chlamydia pneumoniae CWL029 glgA GLYCOGEN SYNTHASE (EC 2_4_1_21) 

2_4_1_21 3089 Bacillus subtilis glgA GLYCOGEN SYNTHASE (EC 2_4_1_21) 

2_4_1_25 6960 Yersinia pseudotuberculosis EC-malQ 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25) 
2_4_1_25 7618 Yersinia pseudotuberculosis EC-glgX GLYCOGEN DEBRANCHING ENZYME [INCLUDES: 4- 
ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25); AMYLO-l,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_1_25 374 Yersinia pestis EC-glgX GLYCOGEN DEBRANCHING ENZYME [INCLUDES: 4-ALPHA- 
GLUCANOTRANSFERASE (EC 2_4_1_25); AM YLO- 1 ,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_1_25 3763 Yersinia pestis EC-malQ 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25) 
2_4_1_25 6533 Vibrio cholerae El Tor N16961ORFA00915 4-ALPHA-GLUCANOTRANSFERASE (EC 
2_4_1_25) 

2_4_1_25 797 Streptococcus pyogenes malM 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25) 
2_4_1_25 1571 Streptococcus pneumoniae sp|P29851 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25) 
2_4_1_25 1396 Streptococcus mutans EC-malQ 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25) 
2_4_1_25 1423 Streptococcus mutans GLYCOGEN DEBRANCHING ENZYME [INCLUDES: 4-ALPHA- 
GLUCANOTRANSFERASE (EC 2_4_1_25); AMYLO-l,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_1_25 830 Streptococcus equi EC-malQ 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25) 
2_4_1_25 1528 Salmonella typhimurium glgX GLYCOGEN DEBRANCHING ENZYME [INCLUDES: 4- 
ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25); AMYLO-l,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_1_25 3953 Salmonella typhimunum malQ 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25) 
2_4_1_25 6562 Salmonella typhimurium GLYCOGEN DEBRANCHING ENZYME [INCLUDES: 4-ALPHA- 
GLUCANOTRANSFERASE (EC 2_4_1_25); AMYLO-l,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_1_25 570 Salmonella typhi GLYCOGEN DEBRANCHING ENZYME [INCLUDES: 4-ALPHA- 
GLUCANOTRANSFERASE (EC 2_4_1_25); A MYLO- 1 ,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_1_25 2114 Salmonella typhi GLYCOGEN DEBRANCHING ENZYME [INCLUDES: 4-ALPHA- 
GLUCANOTRANSFERASE (EC 2_4_1_25); AMYLO-l,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_1_25 3815 Salmonella typhi 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25) 
2_4_1_25 1066 Salmonella paratyphi GLYCOGEN DEBRANCHING ENZYME (EC 2_4_1_25) (EC 3_2_1_33) 
2_4_1_25 1067 Salmonella paratyphi GLYCOGEN DEBRANCHING ENZYME (EC 2_4_1_25) (EC 3_2_1_33) 
2_4_1_25 1068 Salmonella paratyphi GLYCOGEN DEBRANCHING ENZYME (EC 2_4_1_25) (EC 3_2_1_33) 
2_4_1_25 2350 Salmonella paratyphi GLYCOGEN DEBRANCHING ENZYME [INCLUDES: 4-ALPHA- 
GLUCANOTRANSFERASE (EC 2_4_1_25); AMYLO-l,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_1_25 2351 Salmonella paratyphi GLYCOGEN DEBRANCHING ENZYME (EC 2_4_1_25) (EC 3_2_1_33) 
2_4_1_25 3517 Salmonella paratyphi GLYCOGEN DEBRANCHING ENZYME [INCLUDES: 4-ALPHA- 
GLUCANOTRANSFERASE (EC 2_4_1_25); AMYLO-1 ,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_1_25 5340 Salmonella paratyphi 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25) 
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2_4_1_25 5341 Salmonella paratyphi 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_I_25) 
2_4_1_25 1532 Salmonella ententidis 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25) 
2_4_1_25 4256 Salmonella enteritidis GLYCOGEN DEBRANCHING ENZYME [INCLUDES: 4-ALPHA- 
GLUCANOTRANSFERASE (EC 2_4_l_25); AMYLO- 1,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_1_25 4334 Salmonella ententidis GLYCOGEN DEBRANCHING ENZYME [INCLUDES: 4-ALPHA- 
GLUCANOTRANSFERASE (EC 2_4_1_25); AMYLO-l,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_1_25 696 Pseudomonas aeruginosa PA2160 GLYCOGEN DEBRANCHING ENZYME [INCLUDES- 4- 
ALPHA-GLUCANOTRANSFERASE (EC 2_4_l_25); AMYLO-l,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_1_25 3214 Pseudomonas aeruginosa PA2163 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25) 
2_4_1_25 814 Porphyromonas gmgivalis EC-malQ 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25) 
2_4_1_25 705 Pasteurella multocida glgx GLYCOGEN DEBRANCHING ENZYME [INCLUDES- 4-ALPHA- 
GLUCANOTRANSFERASE (EC 2_4_1_25); AMYLO- 1,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_1_25 707 Pasteurella multocida malQ 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25) 
2_4_1_25 1 174 Mycobacterium tuberculosis glgX GLYCOGEN DEBRANCHING ENZYME [INCLUDES: 4- 
ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25); AMYLO-l,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_1_25 4750 Mycobacterium tuberculosis Rvl781c 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25) 
2_4_1_25 1583 Mycobacterium leprae EC-glgX GLYCOGEN DEBRANCHING ENZYME (EC 2_4_1_25) (EC 
3_2_1_33) 

2_4_1_25 7 Mycobacterium bovis EC-glgX GLYCOGEN DEBRANCHING ENZYME [INCLUDES: 4-ALPHA- 
GLUCANOTRANSFERASE (EC 2_4_1_25); AMYLO- 1,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_l_25 8 Mycobactenum bovis GLYCOGEN DEBRANCHING ENZYME [INCLUDES: 4-ALPHA- 
GLUCANOTRANSFERASE (EC 2_4_1_25); AMYLO-l,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_1_25 3070 Mycobacterium bovis EC-malQ 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25) 
2_4_1_25 21 10 Klebsiella pneumoniae 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25) 
2_4_1_25 21 1 1 Klebsiella pneumoniae 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25) 
2_4_1_25 5876 Klebsiella pneumoniae GLYCOGEN DEBRANCHING ENZYME (EC 2_4_1_25) (EC 3_2_1_33) 
2_4_1_25 5877 Klebsiella pneumoniae GLYCOGEN DEBRANCHING ENZYME [INCLUDES: 4-ALPHA- 
GLUCANOTRANSFERASE (EC 2_4_1_25); AMYLO-l,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_1_25 2861 Haemophilus influenzae HI1358 GLYCOGEN DEBRANCHING ENZYME [INCLUDES: 4- 
ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25); AMYLO-l,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_1_25 6446 Haemophilus influenzae HI1356 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25) 
2_4_1_25 5996 Escherichia coli malQ 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25) 
2_4_1_25 6483 Escherichia coli glgX GLYCOGEN DEBRANCHING ENZYME [INCLUDES: 4-ALPHA- 
GLUCANOTRANSFERASE (EC 2_4_1_25); AMYLO- 1 ,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_1_25 100 Corynebacterium diphtheriae GLYCOGEN DEBRANCHING ENZYME [INCLUDES: 4-ALPHA- 
GLUCANOTRANSFERASE (EC 2_4_1_25); AMYLO- 1 ,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_1_25 1 135 Corynebacterium diphtheriae 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25) 
2_4_1_25 39 Chlamydia trachomatis D/UW-3/Cx glgX GLYCOGEN DEBRANCHING ENZYME [INCLUDES: 
4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25); AMYLO- 1,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_1_25 83 Chlamydia trachomatis D/UW-3/Cx EC-malQ 4-ALPHA-GLUCANOTRANSFERASE (EC 
2_4_1_25) 

2_4_1_25 367 Chlamydia pneumoniae AR39 CP0367 GLYCOGEN DEBRANCHING ENZYME [INCLUDES: 4- 
ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25); AMYLO- 1,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_1_25 431 Chlamydia pneumoniae AR39 CP0431 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25) 
2_4_1_25 293 Chlamydia pneumoniae CWL029 EC-malQ 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25) 
2_4_1_25 351 Chlamydia pneumoniae CWL029 glgX GLYCOGEN DEBRANCHING ENZYME [INCLUDES: 4- 
ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25); AMYLO- 1,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_1_25 573 Borrelia burgdorferi BB0166 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25) 
2_4_1_25 1423 Bordetella pertussis GLYCOGEN DEBRANCHING ENZYME [INCLUDES: 4-ALPHA- 
GLUCANOTRANSFERASE (EC 2_4_1_25); AMYLO- 1,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_1_25 1828 Bordetella pertussis GLYCOGEN DEBRANCHING ENZYME [INCLUDES: 4-ALPHA- 
GLUCANOTRANSFERASE (EC 2_4_1_25); AMYLO- 1,6-GLUCOSIDASE (EC 3_2_l_33)] 
2_4_1_25 5276 Bordetella bronchiseptica GLYCOGEN DEBRANCHING ENZYME [INCLUDES: 4-ALPHA- 
GLUCANOTRANSFERASE (EC 2_4_1_25); AMYLO- 1,6-GLUCOSIDASE (EC 3_2_1_33)] 
2_4_1_33 1699 Pseudomonas aeruginosa PA3541 GLUCOSYL TRANSFERASE [probable ALGINATE 
SYNTHASE (EC 2_4_1_33)] 

2_4_1_34 982 Saccharomyces cerevisiae FKS3 PUTATIVE 1,3-BETA-GLUCAN SYNTHASE COMPONENT 
(EC 2_4_1_34) 

2_4_1_34 3766 Saccharomyces cerevisiae FKS1 1,3-BETA-GLUCAN SYNTHASE COMPONENT GLS1 (EC 
2_4_1_34) 

2_4_1_34 6069 Saccharomyces cerevisiae GSC2 1,3-BETA-GLUCAN SYNTHASE COMPONENT GLS2 (EC 
2_4_1_34) 
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2_4_1_34 29 Neurospora crassa gs-1 G LUC AN SYNTHASE (EC 2_4_I_34) 

2_4_1_44 629 Streptococcus pneumoniae LIPOPOLYSACCHARIDE 1,3-GALACTOSYLTRANSFERASE (EC 
2_4_1_44) 

2_4_1_44 631 StTeptococcus pneumoniae LIPOPOLYSACCHARIDE 1,3-GALACTOSYLTRANSFERASE (EC 
2_4_1_44) 

2_4_1_44 633 Streptococcus pneumoniae LIPOPOLYSACCHARIDE 1,3-GALACTOSYLTRANSFERASE (EC 
2_4_1_44) 

2_4_1_44 634 Streptococcus pneumoniae LIPOPOLYSACCHARIDE 1,3-GALACTOSYLTRANSFERASE (EC 

2_4_1_44) 

2_4_1_44 635 Streptococcus pneumoniae LIPOPOLYSACCHARIDE 1,3-GALACTOSYLTRANSFERASE (EC 

2_4_1_44) 

2_4_1_44 1719 Streptococcus pneumoniae LIPOPOLYSACCHARIDE 1,3-GALACTOSYLTRANSFERASE (EC 
2_4_1_44) 

2_4_1_44 778 Salmonella typhimunum waal LIPOPOLYSACCHARIDE 1,3-GALACTOSYLTRANSFERASE 
(EC 2_4_1_44) 

2_4_1_44 5906 Salmonella paratyphi LIPOPOLYSACCHARIDE 1,3-GALACTOSYLTRANSFERASE (EC 
2_4_1_44) 

2_4_1_44 2556 Salmonella enteritidis LIPOPOLYSACCHARIDE 1,3-GALACTOSYLTRANSFERASE (EC 
2_4_1_44) 

2_4_1_44 2684 Salmonella dublin LIPOPOLYSACCHARIDE 1,3-GALACTOSYLTRANSFERASE (EC 
2_4_1_44) 

2_4_1_44 61 10 Escherichia coli rfal LIPOPOLYSACCHARIDE 1,3-GALACTOSYLTRANSFERASE (EC 
2_4_1_44) 

2_4_1_5 218 Streptococcus pneumoniae GLUCOSYLTRANSFERASE-S (EC 2_4_1_5) 

2_4_1_5 90 Streptococcus mutans GLUCOSYLTRANSFERASE-S (EC 2_4_1_5) 

2_4_1_5 2102 Streptococcus mutans GLUCOSYLTRANSFERASE-SI PRECURSOR (EC 2_4_1_5) 

2_4_1_5 1269 Escherichia coli bl309 GLUCOSYLTRANSFERASE-S (EC 2_4_1_5) 

2_4_1_5 2102 Enterococcus faecium (DOE) GLUCOSYLTRANSFERASE-S (EC 2_4_1_5) 

2_4_1_52 642 Streptococcus pneumoniae PROBABLE POL Y(GLYCEROL- PHOSPHATE) ALPHA- 

GLUCOSYLTRANSFERASE (EC 2_4_1_52) 

2_4_1_52 3097 Staphylococcus aureus PROBABLE POLY(GLYCEROL-PHOSPHATE) ALPHA- 
GLUCOSYLTRANSFERASE (EC 2_4_1_52) 

2_4_1_52 3544 Staphylococcus aureus PROBABLE POLY(GLYCEROL-PHOSPHATE) ALPHA- 
GLUCOSYLTRANSFERASE (EC 2_4_1_52) 

2_4_1_52 3545 Staphylococcus aureus PROBABLE POLY(GLYCEROL-PHOSPHATE) ALPHA- 
GLUCOSYLTRANSFERASE (EC 2_4_1_52) 

2_4_1_52 405 Rickettsia prowazeku RP414 POLY(GLYCEROL-PHOSPHATE) ALPHA- 
GLUCOSYLTRANSFERASE (EC 2_4_1_52) 

2_4_1_52 761 Porphyromonas gingivalis POLY(GLYCEROL-PHOSPHATE) ALPHA- 
GLUCOSYLTRANSFERASE (EC 2_4_1_52) 

2_4_1_52 3568 Bacillus subtilis tagE PROBABLE POLY(GLYCEROL-PHOSPHATE) ALPHA- 
GLUCOSYLTRANSFERASE (EC 2_4_1_52) 

2_4_1_56 782 Salmonella typhimurium waaK LIPOPOLYSACCHARIDE 1,2-N- 
ACETYLGLUCOSAMINETRANSFERASE (EC 2_4_1_56) 

2_4_l_56 3150 Salmonella typhi LIPOPOLYSACCHARIDE 1 ,2-N- ACETYLGLUCOSAMINETRANSFERASE 
(EC 2_4_1_56) 

2_4_1_56 5902 Salmonella paratyphi LIPOPOLYSACCHARIDE 1,2-N- 
ACETYLGLUCOSAMINETRANSFERASE (EC 2_4_1_56) 
2_4_1_56 5185 Salmonella enteritidis LIPOPOLYSACCHARIDE 1,2-N- 
ACETYLGLUCOSAMINETRANSFERASE (EC 2_4_1_56) 

2_4_1_56 3590 Salmonella dublin LIPOPOLYSACCHARIDE 1,2-N-ACETYLGLUCOSAMINETRANSFERASE 
(EC 2_4_1_56) 

2_4_1_56 453 Neisseria gonorrhoeae LIPOPOLYSACCHARIDE 1,2-N- 
ACETYLGLUCOSAMINETRANSFERASE (EC 2_4_1_56) 
2_4_1_56 527 Klebsiella pneumoniae LIPOPOLYSACCHARIDE 1,2-N- 
ACETYLGLUCOSAMINETRANSFERASE (EC 2_4_1_56) 
2_4_1_56 7365 Klebsiella pneumoniae LIPOPOLYSACCHARIDE 1,2-N- 
ACETYLGLUCOSAMINETRANSFERASE (EC 2_4_1_56) 
2_4_1_56 6106 Escherichia coli rfaK LIPOPOLYSACCHARIDE 1,2-N- 
ACETYLGLUCOSAMINETRANSFERASE (EC 2_4_1_56) 

2_4_1_58 537 Streptococcus mutans LIPOPOLYSACCHARIDE 1 ,2-GLUCOS YLTRANSFERASE (EC 
2_4_1_58) 
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2_4_1_58 46 Salmonella typhimunum waaJ LIPOPOLYSACCHARIDE 1,2-GLUCOSYLTRANSFERASE (EC 

2_4_1_58) 

2_4_1_58 3147 Salmonella typhi LIPOPOLYSACCHARIDE 1,2-GLUCOSYLTRANSFERASE (EC 2_4_1_58) 
2_4_1_58 5905 Salmonella paratyphi LIPOPOLYSACCHARIDE 1,2-GLUCOSYLTRANSFERASE (EC 

2_4_1_58) 

2_4_1_58 2555 Salmonella enteritidis LIPOPOLYSACCHARIDE 1,2-GLUCOSYLTRANSFERASE (EC 
2_4_1_58) 

2_4_1_58 2682 Salmonella dublin LIPOPOLYSACCHARIDE 1,2-GLUCOSYLTRANSFERASE (EC 2_4_1_58) 
2_4_1_58 465 Rickettsia prowazeku RP476 LIPOPOLYSACCHARIDE 1,2-GLUCOSYLTRANSFERASE (EC 
2_4_1_58) 

2_4_1_58 802 Helicobacter pylon HP 1416 LIPOPOLYSACCHARIDE 1,2-GLUCOSYLTRANSFERASE (EC 
2_4_1_58) 

2_4_1_58 1 1 13 Helicobacter pylon HP0159 LIPOPOLYSACCHARIDE 1,2-GLUCOSYLTRANSFERASE (EC 
2_4_1_58) 

2_4_1_58 150 Helicobacter pylori J99trjQ9ZMSl LIPOPOLYSACCHARIDE 1,2-GLUCOSYLTRANSFERASE 
(EC 2_4_1_58) 

2_4_1_58 1299 Helicobacter pylon J99tr|Q9ZJJ6 LIPOPOLYSACCHARIDE 1,2-GLUCOSYLTRANSFERASE 
(EC 2_4_1_58) 

2_4_1_58 6109 Escherichia coh rfaJ LIPOPOLYSACCHARIDE 1,2-GLUCOSYLTRANSFERASE (EC 2_4_1_58) 

2_4_1_8 960 Neisseria gonorrhoeae BS-yvdK maltose phosphorylase (EC 2_4_l_8) 

2_4_1_8 961 Neisseria gonorrhoeae maltose phosphorylase (EC 2_4_1_8) 

2_4_1_8 962 Neisseria gonorrhoeae maltose phosphorylase (EC 2_4_1_8) 

2_4_1_8 1306 Mycobacterium tuberculosis Rv3401 maltose phosphorylase (EC 2_4_1_8) 

2_4_1_8 3388 Mycobacterium tuberculosis otsB maltose phosphorylase (EC 2_4_1_8) 

2_4_1_8 1221 Mycobacterium lepraesp|Q49736 maltose phosphorylase (EC 2_4_1_8) 

2_4_1_8 470 Mycobacterium bovis maltose phosphorylase (EC 2_4_1_8) 

2_4_1_8 3717 Mycobacterium bovis BS-yvdK maltose phosphorylase (EC 2_4_1_8) 

2_4_1_8 1276 Escherichia coh bl316 maltose phosphorylase (EC 2_4_1_8) 

2_4_1_8 1 170 Enterococcus faecium (DOE) maltose phosphorylase (EC 2_4_1_8) 

2_4_1_8 1268 Enterococcus faecium (DOE) maltose phosphorylase (EC 2_4_1_8) 

2_4_1_8 2097 Enterococcus faecium (DOE) maltose phosphorylase (EC 2_4_1_8) 

2_4_1_8 2505 Enterococcus faecium (DOE) maltose phosphorylase (EC 2_4_1_8) 

2_4_1_8 2035 Enterococcus faecalis maltose phosphorylase (EC 2_4_1_8) 

2_4_1_8 2785 Enterococcus faecalis BS-yvdK maltose phosphorylase (EC 2_4_1_8) 

2_4_1_8 518 Clostridium difficile BS-yvdK maltose phosphorylase (EC 2_4_1_8) 

2_4_1_8 1491 Clostridium difficile maltose phosphorylase (EC 2_4_1_8) 

2_4_1_8 2885 Clostridium difficile maltose phosphorylase (EC 2_4_1_8) 

2_4_1_8 1041 Clostridium acetobutylicum 24610627_C1_39 maltose phosphorylase (EC 2_4_1_8) 
2_4_1_8 3452 Bacillus subtilis yvdK maltose phosphorylase (EC 2_4_1_8) 

2_4_2_I7 7517 Yersinia pseudotuberculosis EC-hisG ATP PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_17) 
2_4_2_17 796 Yersinia pestis EC-hisG ATP PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_17) 
2_4_2_17 4958 Vibrio cholerae El Tor N16961 ORF01477 ATP PHOSPHORIBOSYLTRANSFERASE (EC 

2_4_2_17) 

2_4_2_17 1 159 Streptococcus mutans EC-hisG ATP PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_17) 
2_4_2_17 2685 Staphylococcus aureus EC-hisG ATP PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_17) 
2_4_2_17 500 Salmonella typhimurium hisG ATP PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_17) 
2_4_2_17 693 Salmonella typhi ATP PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_17) 
2_4_2_17 1568 Salmonella paratyphi ATP PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_17) 
2_4_2_17 1569 Salmonella paratyphi ATP PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_i7) 
2_4_2_17 979 Salmonella enteritidis ATP PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_17) 
2_4_2_17 3214 Salmonella dublin ATP PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_17) 
2_4_2_17 1069 Saccharomyces cerevisiae HIS1 ATP PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_17) 
2_4_2_17 462 Pseudomonas aeruginosa hisG ATP PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_17) 
2_4_2_17 1887 Pasteurella multocida hisG ATP PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_17) 
2_4_2_17 660 Neisseria gonorrhoeae EC-hisG ATP PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_17) 
2_4_2_17 2452 Mycobacterium tuberculosis hisG ATP PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_17) 
2_4_2_17 942 Mycobacterium lepraesp|Q49776 ATP PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_17) 
2_4_2_17 4048 Mycobacterium bovis EC-hisG ATP PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_17) 
2_4_2_17 151 Klebsiella pneumoniae ATP PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_17) 
2_4_2_17 7763 Klebsiella pneumoniae ATP PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_17) 
2_4_2_17 8270 Haemophilus influenzae HI0468 ATP PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_17) 
2_4_2_17 1967 Escherichia coli hisG ATP PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_17) 
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2_4_2_17 1608 Corynebactenum diphthenae ATP PHOSPHORI BOS YLTRANSFE RASE (EC 2_4_2_17) 
2_4_2_17 1 143 Clostndium difficile EC-hisG ATP PHOSPHORI BOS YLTRANSFERASE (EC 2_4_2_17) 
2_4_2_17 2130 Clostndium acetobutyl.cum 24398467_Cl_32 ATP PHOSPHORIBOSYLTRANSFERASE (EC 
2_4_2_17) 

2_4_2_17 890 Campylobacter jejuni hisG ATP PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_17) 
2_4_2_17 760 Bordetella pertussis EC-hisG ATP PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_17) 
2_4_2_17 3487 Bacillus subtilis hisG ATP PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_17) 
2_4_2_18 8101 Yersinia pseudotuberculosis EC-ybiB ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE 

(EC 2_4_2_18) 

2_4_2J8 2266 Yersinia pestis EC-ybiB ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_18) 
2_4_2_18 4998 Vibrio cholerae El TorN16961 ORF01524 ANTHRANILATE 
PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_18) 

2_4_2_18 1505 Streptococcus pneumoniae EC-trpD ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE 
(EC 2_4_2_18) 

2_4_2_18 2016 Streptococcus mutans EC-trpD ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE (EC 
2_4_2_1 8) 

2_4_2_18 3402 Staphylococcus aureustr|Q9RL77 ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE (EC 
2_4_2_18) 

2_4_2_18 6440 Salmonella typhimurium ybiB ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE (EC 
2_4_2_18) 

2_4_2_18 2088 Salmonella typhi ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_18) 
2 4_2_18 2089 Salmonella typhi ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_18) 
2_4_2_18 856 Salmonella paratyphi ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_18) 
2_4_2_18 3795 Salmonella enteritidis ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_18) 
2_4_2_18 195 Saccharomyces cerevisiae TRP4 ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE (EC 
2_4_2_18) 

2_4_2_18 3630 Pseudomonas aeruginosa trpD ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE (EC 
2_4_2_18) 

2_4_2_18 1538 Pasteurella multocida trpD ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE (EC 
2_4_2_18) 

2_4_2_18 966 Neisseria gonorrhoeae EC-trpD ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE (EC 

2_4^2_18) 

2_4_2_18 222 Mycobacterium tuberculosis trpD ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE (EC 

2_4_2_18) 

2_4_2_18 513 Mycobacterium lepraesp|069581 ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE (EC 

2_4_2_18) 

2_4_2_18 2676 Mycobacterium bovis EC-trpD ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE (EC 
2_4_2_18) 

2 4 2 18 7281 Klebsiella pneumoniae ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_1 8) 
2_4_2_18 6521 Haemophilus influenzae HI1389 ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE (EC 

2 4_2_18) 

2_4_2_18 767 Escherichia coli ybiB ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_18) 
2_4_2_18 4844 Escherichia coli trpD ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
[INCLUDES: GLUT AMINE AMIDOTRANSFERASE; ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE 
(EC2_4_2_18)] 

2_4_2_18 2134 Corynebacterium diphtheriae ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE (EC 
2_4_2_18) 

2_4_2_18 2030 Clostridium acetobutylicum 5866093_F2_4 ANTHRANILATE 
PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_18) 

2_4_2_18 3235 Bordetella pertussis EC-trpD ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE (EC 
2 4_2_18) 

2_4_2_18 7525 Bordetella bronchiseptica EC-trpD ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE (EC 
2_4_2_18) 

2_4_2_18 2263 Bacillus subtilis trpD ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_18) 
2_4_2_2 1031 Streptococcus pneumoniae EC-deoA PYRIMIDINE-NUCLEOSIDE PHOSPHORYLASE (EC 
2_4_2_2) 

2_4_2_2 554 Streptococcus mutans EC-deoA PYRIMIDINE-NUCLEOSIDE PHOSPHORYLASE (EC 2_4_2_2) 
2_4_2_2 1320 Streptococcus equi EC-deoA PYRIMIDINE-NUCLEOSIDE PHOSPHORYLASE (EC 2_4_2_2) 
2_4_2_2 3933 Bacillus subtilis pdp PYRIMIDINE-NUCLEOSIDE PHOSPHORYLASE (EC 2_4_2_2) 
2_4_2_21 5062 Vibrio cholerae El Tor N16961 ORF01605 NICOTINATE-NUCLEOTIDE— 
DIMETHYLBENZIMIDAZOLE PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_21) 
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2_4_2_2 1 327 Salmonella typhimunum cobT NICOTINATE-NUCLEOTIDE--DIMETHYLBENZIMIDAZOLE 
PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_21) 

2_4_2_2 1 2291 Salmonella typhi NICOTINATE-NUCLEOTIDE— DIMETHYLBENZIMIDAZOLE 
PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_21) 

2_4_2_21 2911 Salmonella ententidis NICOTINATE-NUCLEOTIDE— DIMETHYLBENZIMIDAZOLE 
PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_21) 

2_4_2_21 1 160 Salmonella dublin NICOTINATE-NUCLEOTIDE-DIMETHYLBENZIMIDAZOLE 
PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_21) 

2_4_2_21 2319 Pseudomonas aeruginosa cobU NICOTINATE-NUCLEOTIDE--DIMETHYLBENZIMIDAZOLE 
PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_21) 

2_4_2_21 1744 Porphyromonas gingivalis EC-cobT NICOTINATE-NUCLEOTIDE-- 
DIMETHYLBENZIMIDAZOLE PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_21) 

2_4_2_21 213 Mycobacterium tuberculosis cobT NICOTINATE-NUCLEOTIDE—DIMETHYLBENZ IMIDAZOLE 
PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_21) 

2_4_2_21 2383 Mycobacterium bovis EC-cobT NICOTINATE-NUCLEOTIDE-DIMETHYLBENZIMIDAZOLE 
PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_21) 

2_4_2_21 6281 Klebsiella pneumoniae NICOTINATE-NUCLEOTIDE— DIMETHYLBENZIMIDAZOLE 
PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_21) 

2_4_2_21 6282 Klebsiella pneumoniae NICOTINATE-NUCLEOTIDE-DIMETHYLBENZIMIDAZOLE 
PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_21) 

2_4_2_21 6283 Klebsiella pneumoniae NICOTINATE-NUCLEOTIDE— DIMETHYLBENZIMIDAZOLE 
PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_21) 

2_4_2_21 4769 Escherichia coli bl 121 PUTATIVE NICOTINATE-NUCLEOTIDE- 
DIMETHYLBENZIMIDAZOLE PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_21) 
2_4_2_21 5206 Escherichia coli cobT NICOTINATE-NUCLEOTIDE— DIMETHYLBENZIMIDAZOLE 
PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_21) 

2_4_2_21 348 Corynebactenum diphthenae NICOTINATE-NUCLEOTIDE- DIMETHYLBENZIMIDAZOLE 
PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_21) 

2_4_2_21 935 Clostridium difficile EC-cobT NICOTINATE-NUCLEOTIDE-DIMETHYLBENZIMIDAZOLE 
PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_21) 

2_4_2_21 2142 Clostridium acetobutylicum 5259765_C1_28 NICOTINATE-NUCLEOTIDE— 
DIMETHYLBENZIMIDAZOLE PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_21) 
2_4_2_21 2143 Clostridium acetobutylicum 26204702_C3_34 NICOTINATE-NUCLEOTIDE— 
DIMETHYLBENZIMIDAZOLE PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_21) 
2_4_2_22 6051 Vibrio cholerae El TorN16961 ORF02888 XANTHINE-GUANINE 
PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_22) 

2_4_2_22 5400 Salmonella typhimurium gpt XANTHINE-GUANINE PHOSPHORIBOSYLTRANSFERASE (EC 
2_4_2_22) 

2_4_2_22 3436 Salmonella typhi XANTHINE-GUANINE PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_22) 
2_4_2_22 1150 Salmonella dublin XANTHINE-GUANINE PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_22) 
2_4_2_22 337 Saccharomyces cerevisiae XPT1 XANTHINE-GUANINE PHOSPHORIBOSYLTRANSFERASE 
(EC 2_4_2_22) 

2_4_2_22 45 Pasteurella multocida gpt XANTHINE-GUANINE PHOSPHORIBOSYLTRANSFERASE (EC 

2_4_2_22) 

2_4_2_22 260 Neisseria gonorrhoeae XANTHINE-GUANINE PHOSPHORIBOSYLTRANSFERASE (EC 
2_4_2_22) 

2_4_2_22 4318 Klebsiella pneumoniae XANTHINE-GUANINE PHOSPHORIBOSYLTRANSFERASE (EC 
2_4_2_22) 

2_4_2_22 162 Helicobacter pylori HP0735 XANTHINE-GUANINE PHOSPHORIBOSYLTRANSFERASE (EC 
2_4_2_22) 

2_4_2_22 672 Helicobacter pylori J99tr|Q9ZLA8 XANTHINE-GUANINE PHOSPHORIBOSYLTRANSFERASE 
(EC 2_4_2_22) 

2_4_2_22 13228 Haemophilus influenzae HI0674 XANTHINE-GUANINE PHOSPHORIBOSYLTRANSFERASE 
(EC 2_4_2_22) 

2_4_2_22 20437 Haemophilus influenzae HI0692 XANTHINE-GUANINE PHOSPHORIBOSYLTRANSFERASE 
(EC 2_4_2_22) 

2_4_2_22 422 Haemophilus ducreyi XANTHINE-GUANINE PHOSPHORIBOSYLTRANSFERASE (EC 
2_4_2_22) 

2_4_2_22 231 Escherichia coli gpt XANTHINE-GUANINE PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_22) 
2_4_2_22 843 Corynebacterium diphtheriae XANTHINE-GUANINE PHOSPHORIBOSYLTRANSFERASE (EC 

2_4_2_22) 
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2_4_2_22 183 Campylobacter jejuni Q1370 XANTHINE-GUANINE PHOSPHORIBOSYLTRANSFERASE (EC 
2_4_2_22) 

2_4_2_22 4295 Bordetella pertussis XANTHINE-GUANINE PHOSPHORIBOSYLTRANSFERASE (EC 
2_4_2_22) 

2_4_2_22 8557 Bordetella bronchiseptica XANTHINE-GUANINE PHOSPHORIBOSYLTRANSFERASE (EC 
2_4_2_22) 

2_4_2_36 692 Vibrio cholerae El Tor N16961 ORF01870 CHOLERA ENTEROTOXIN, A CHAIN PRECURSOR 

(NAD(+)—DIPHTH AMIDE ADP- RIBOSYLTRANSFERASE) (EC 2_4_2_36) 

2_4_2_36 489 Corynebactenum diphthenae DIPHTHERIA TOXIN PRECURSOR (EC 2_4_2_36) 

2_4_2_9 7828 Yersinia pseudotuberculosis URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 

2_4_2_9 1816 Yersinia pestis URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 

2_4_2_9 6000 Vibrio cholerae El Tor N 16961 ORF02816 URACIL PHOSPHORIBOSYLTRANSFERASE (EC 

2_4_2_9) 

2_4_2_9 240 Ureaplasma urealyticum UU1 16 URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 168 Treponema pallidum TP0447 URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 169 Treponema pallidum TP0448 URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 76 Streptococcus pyogenes upp URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 167 Streptococcus pyogenes pyrR URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) / 
PYRIMIDINE OPERON REGULATORY PROTEIN PYRR 

2_4_2_9 860 Streptococcus pneumoniae BS-pyrR URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) / 
PYRIMIDINE OPERON REGULATORY PROTEIN PYRR 

2_4_2_9 1691 Streptococcus pneumoniae URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 912 Streptococcus mutans BS-pyrR URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) / 
PYRIMIDINE OPERON REGULATORY PROTEIN PYRR 

2_4_2_9 1913 Streptococcus mutans URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 1154 Staphylococcus aureus URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 1792 Staphylococcus aureus BS-pyrR URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) / 
PYRIMIDINE OPERON REGULATORY PROTEIN PYRR 

2_4_2_9 1525 Salmonella typhimurium uraP URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 603 Salmonella typhi URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 4698 Salmonella paratyphi URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 3669 Saccharomyces cerevisiae FUR1 URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 453 Pseudomonas aeruginosa upp URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 855 Pseudomonas aeruginosa pyrR URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) / 
PYRIMIDINE OPERON REGULATORY PROTEIN PYRR 

2_4_2_9 454 Porphyromonas gingivalissp|Q9ZNF8 URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 1099 Porphyromonas gingivalis URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 1256 Pasteurella multocida upp URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 1898 Pasteurella multocida pyrR URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) / 
PYRIMIDINE OPERON REGULATORY PROTEIN PYRR 

2_4_2_9 1421 Neisseria gonorrhoeae URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 122 Mycoplasma pneumoniae MP121 URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 4181 Mycoplasma genitalium MG030 URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 688 Mycobacterium tuberculosis pyrR URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) / 
PYRIMIDINE OPERON REGULATORY PROTEIN PYRR 

2_4_2_9 4726 Mycobacterium tuberculosis upp URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 88 Mycobacterium bovis BS-pyrR URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) / 
PYRIMIDINE OPERON REGULATORY PROTEIN PYRR 

2_4_2_9 3990 Mycobacterium bovissp|P94928 URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 8556 Klebsiella pneumoniae URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 17329 Haemophilus influenzae HI0459 URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) / 
PYRIMIDINE OPERON REGULATORY PROTEIN PYRR 

2_4_2_9 19316 Haemophilus influenzae HI1228 URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 677 Haemophilus ducreyi BS-pyrR URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) / 
PYRIMIDINE OPERON REGULATORY PROTEIN PYRR 

2_4_2_9 680 Haemophilus ducreyi URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 5507 Escherichia coh upp URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 3064 Enterococcus faecium (DOE) URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) / 
PYRIMIDINE OPERON REGULATORY PROTEIN PYRR 

2_4_2_9 1034 Enterococcus faecalis BS-pyrR URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) / 
PYRIMIDINE OPERON REGULATORY PROTEIN PYRR 

2_4_2_9 1799 Enterococcus faecalis URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
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2_4_2_9 880 Corynebactenum diphthenae URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) / 
PYRIMIDINE OPERON REGULATORY PROTEIN PYRR 

2_4_2_9 1978 Corynebactenum diphthenae URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 156 Clostridium difficile BS-pyrR URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) / 
PYRIMIDINE OPERON REGULATORY PROTEIN PYRR 

2_4_2_9 1921 Clostridium difficile URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 

2_4_2_9 1319 Clostridium acetobutylicum 24803808_C1_38 URACIL PHOSPHORIBOSYLTRANSFERASE (EC 

2_4_2_9) 

2_4_2_9 2799 Clostridium acetobutylicum 976627_F2_10 URACIL PHOSPHORIBOSYLTRANSFERASE (EC 
2_4_2_9) / PYRIMIDINE OPERON REGULATORY PROTEIN PYRR 

2_4_2_9 2658 Campylobacter jejuni upp URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 747 Bordetella pertussis URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 4229 Bordetella pertussis URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 5956 Bordetella bronchiseptica URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 
2_4_2_9 1548 Bacillus subtilis pyrR URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) / 
PYRIMIDINE OPERON REGULATORY PROTEIN PYRR 

2_4_2_9 3684 Bacillus subtilis upp URACIL PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_9) 

2_5_1_15 5500 Yersinia pseudotuberculosis DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 815 Yersinia pestis EC-folP DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 4497 Vibrio cholerae El TorN16961 ORF00866 DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 943 Streptococcus pyogenes folP DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 609 Streptococcus pneumoniae EC-folP DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 84 Streptococcus equi EC-folP DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 2514 Staphylococcus aureus EC-folP DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 3583 Salmonella typhtmurium dhpS DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 5364 Salmonella typhi DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 5726 Salmonella typhi DIHYDROPTEROATE SYNTHASE TYPE II (EC 2_5_1_15) 

2_5_1_15 496 Salmonella paratyphi DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 4782 Salmonella ententidis DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 3033 Pseudomonas aeruginosa folP DIHYDROPTEROATE SYNTHASE (EC 2_5_1_I5) 

2_5_1_15 1799 Porphyromonas gingivalis EC-folP DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 1454 Pasteurella multocida folP DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 801 Neisseria gonorrhoeae EC-folP DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 2976 Mycobacterium tuberculosis folP DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_I5 5083 Mycobacterium tuberculosis folP2 DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 1 116 Mycobacterium leprae DIHYDROPTEROATE SYNTHASE (EC 2_5_l_15) 

2_5_1_15 3075 Mycobacterium leprae EC-folP DIHYDROPTEROATE SYNTHASE (EC 2_5_i_15) 

2_5_1_15 2684 Mycobacterium bovis DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 3970 Mycobacterium bovis EC-folP DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 2733 Klebsiella pneumoniae DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 3194 Klebsiella pneumoniae DIHYDROPTEROATE SYNTHASE TYPE I (EC 2_5_1_15) 

2_5_1_15 6853 Klebsiella pneumoniae DIHYDROPTEROATE SYNTHASE TYPE II (EC 2_5_1_15) 

2_5_1_15 628 Helicobacter pylori HP1232 DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 1 143 Helicobacter pylon J99tr|Q9ZJZ4 DIHYDROPTEROATE SYNTHASE (EC 2_5_l_15) 

2_5_1_15 6411 Haemophilus influenzae HI1336 DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_l_15 11487 Haemophilus influenzae HI1464 DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 1493 Haemophilus ducreyi DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_l_15 5863 Escherichia coli folP DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 1281 Enterococcus faecalis EC-folP DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 381 Corynebactenum diphtheriae DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 1652 Corynebactenum diphtheriae DIHYDROPTEROATE SYNTHASE TYPE I (EC 2_5_1_15) 

2_5_1_15 2398 Corynebactenum diphtheriae DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 1998 Clostridium difficile EC-folP DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 987 Clostridium acetobutylicum 4884687_C3_64 DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_15 584 Chlamydia trachomatis D/UW-3/Cx folP 2-amino-4-hydroxy-6-hydroxymethyldihydroptenn 

pyrophosphokinase (EC 2_7_6_3)/dihydropteroate synthase (EC 2_5_1_15) 

2_5_1_15 1 1 14 Chlamydia pneumoniae AR39 CP1 114 2-amino-4-hydroxy-6-hydroxymethyldihydroptenn 
pyrophosphokinase (EC 2_7_6_3)/dihydropteroate synthase (EC 2_5_1_1 5) 

2_5_1_15 696 Chlamydia pneumoniae CWL029 folP 2-amino-4-hydroxy-6-hydroxymethyldihydropterin 

pyrophosphokinase (EC 2_7_6_3)/dihydropteroate synthase (EC 2_5_1_15) 

2_5_1_15 1409 Campylobacter jejuni folP DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2 5 1 15 2678 Bordetella pertussis EC-folP DIHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 
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2_5_1_15 6546 Bordetella bronchiseptica EC-folP DIHYDROPTEROATE SYNTHASE (EC 2JJJ5) 

2 5 1 15 77 Bacillus subtilis sul DEHYDROPTEROATE SYNTHASE (EC 2_5_1_15) 

2_5_1_17 6704 Yersinia pseudotuberculosis EC-btuR COB(I)ALAMIN ADENOSYLTRANSFERASE (EC 

2_5_1_17) 

2_5_1 J7 2576 Yersinia pestis EC-btuR COB(I)ALAMIN ADENOSYLTRANSFERASE (EC 2_5_1_17) 

2 5117 4867 Vibrio cholerae El Tor N16961 ORF01371 COB([)ALAMIN ADENOSYLTRANSFERASE (EC 

2_5_1_17) 

2_5_l_17 306 Salmonella typhimunum cobA COB(I)ALAMIN ADENOSYLTRANSFERASE (EC 2_5_1_17) 
2_5_1_17 1075 Salmonella typhimunum eutT ETHANO L A M IN E UTILIZATION COBALAMIN 
ADENOSYLTRANSFERASE (EC 2_5_1_17) 

2_5_1_17 698 Salmonella typhi ETHANOLAMINE UTILIZATION COBALAMIN ADENOSYLTRANSFERASE 
(EC 2_5_1_17) 

2_5_1_17 1258 Salmonella typhi COB(I)ALAMIN ADENOSYLTRANSFERASE (EC 2_5_1_17) 
2_5_1_17 1070 Salmonella paratyphi ETHANOLAMINE UTILIZATION COBALAMIN 
ADENOSYLTRANSFERASE (EC 2_5_1_17) 

2_5_1_17 1071 Salmonella paratyphi ETHANOLAMINE UTILIZATION COBALAMIN 
ADENOSYLTRANSFERASE (EC 2_5_1_17) 

2_5_1_17 2894 Salmonella paratyphi COB(I)ALAMIN ADENOSYLTRANSFERASE (EC 2_5_1_17) 
2_5_1_17 3626 Salmonella enteritidis COB(I)ALAMIN ADENOSYLTRANSFERASE (EC 2_5_1_17) 
2_5_1_17 4017 Salmonella enteritidis ETHANOLAMINE UTILIZATION COBALAMIN 
ADENOSYLTRANSFERASE (EC 2_5_1_17) 

2_5_l_17 4207 Salmonella dublm COB(I)ALAMIN ADENOSYLTRANSFERASE (EC 2_5_1_17) 
2_5_1_17 6630 Pseudomonas aeruginosa cobO COB(I)ALAMIN ADENOSYLTRANSFERASE (EC 2_5_1_17) 
2_5_1_17 1818 Mycobacterium tuberculosis cobA COB(I)ALAMIN ADENOSYLTRANSFERASE (EC 2_5_1_17) 
2_5_1_17 3733 Mycobacterium leprae EC-btuR COB(I)ALAMIN ADENOSYLTRANSFERASE (EC 2_5_1_17) 
2_5_1_17 1107 Mycobacterium bovis EC-btuR COB(I)ALAMIN ADENOSYLTRANSFERASE (EC 2_5_1_17) 
2_5_1_17 6045 Klebsiella pneumoniae COB(I)ALAMIN ADENOSYLTRANSFERASE (EC 2_5_1_17) 
2_5_1_17 6046 Klebsiella pneumoniae COB(I)ALAMIN ADENOSYLTRANSFERASE (EC 2_5_1_17) 
2_5_1_17 8098 Klebsiella pneumoniae ETHANOLAMINE UTILIZATION COBALAMIN 
ADENOSYLTRANSFERASE (EC 2_5_1_17) 

2_5_1_17 4847 Escherichia coh btuR COB(I)ALAMIN ADENOSYLTRANSFERASE (EC 2_5_1_17) 
2_5_1_17 5490 Escherichia coli b2459 ETHANOLAMINE UTILIZATION COBALAMIN 
ADENOSYLTRANSFERASE (EC 2_5_1_17) 

2_5_1_17 2216 Corynebacterium diphtheriae COB(I)ALAMIN ADENOSYLTRANSFERASE (EC 2_5_1_17) 
2_5_1_17 2073 Clostridium difficile ETHANOLAMINE UTILIZATION COBALAMIN 
ADENOSYLTRANSFERASE (EC 2_5_1_17) 

2_5_1_19 5267 Yersinia pseudotuberculosis EC-aroA 3-PHOSPHOSHIKIMATE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_19) 

2_5_1_19 2527 Yersinia pestis EC-aroA 3-PHOSPHOSHIKIMATE 1-CARBOXYVINYLTRANSFERASE (EC 

2_5_1_19) 

2_5_1_19 5530 Vibrio cholerae El TorN16961 ORF02208 3-PHOSPHOSHIKIMATE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_19) 

2_5_1_19 1368 Streptococcus pyogenes aroA 3-PHOSPHOSHIKIMATE 1-CARBOXYVINYLTRANSFERASE 
(EC 2_5_1_19) 

2_5_1_19 390 Streptococcus pneumoniae EC-aroA 3-PHOSPHOSHIKIMATE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_19) 

2_5_l_19 563 Streptococcus mutans EC-aroA 3-PHOSPHOSHIKIMATE 1-CARBOXYVINYLTRANSFERASE 
(EC 2_5_1_19) 

2 5 1 19 800 Streptococcus equi EC-aroA 3-PHOSPHOSHIKIMATE 1-CARBOXYVINYLTRANSFERASE (EC 
2 5 1 19) 

2_5_1_19 3316 Staphylococcus aureus EC-aroA 3-PHOSPHOSHIKIMATE 1-CARBOXYVINYLTRANSFERASE 

(EC 2_5_1_19) 

2_5_1_19 814 Salmonella typhimunum aroA 3-PHOSPHOSHIKIMATE 1-CARBOXYVINYLTRANSFERASE 

(EC2_5_1_19) 

2_5_1_19 3547 Salmonella typhi 3-PHOSPHOSHIKIMATE 1-CARBOXYVINYLTRANSFERASE (EC 
2 5 1_19) 

2_5_1_19 3162 Salmonella paratyphi 3-PHOSPHOSHIKIMATE 1-CARBOXYVINYLTRANSFERASE (EC 
2_5_1_19) 

2_5_1_19 66 Salmonella enteritidis 3-PHOSPHOSHIKIMATE 1-CARBOXYVINYLTRANSFERASE (EC 
2 5_1_19) 

2_5_1_19 1912 Salmonella dublin 3-PHOSPHOSHIKIMATE 1-CARBOXYVINYLTRANSFERASE (EC 
2_5_1_19) 
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2_5J_19 7406 Pseudomonas aeruginosa PA3164 3-PHOSPHOSHIKIMATE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_19) 

2_5_1_19 1640 Porphyromonas gingivahs EC-aroA 3-PHOSPHOSHIKIMATE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_19) 

2 _5_l_l9 275 Pasteurella multocida aroA 3-PHOSPHOSHIKIMATE 1-CARBOXYVINYLTRANSFERASE (EC 

2~5JJ<n02 Neisseria gonorrhoeae EC-aroA 3-PHOSPHOSHIKIMATE 1-CARBOXYVINYLTRANSFERASE 

(EC 2_5_1_19) 

2_5 J_19 2160 Mycobacterium tuberculosis aroA 3-PHOSPHOSHIKIMATE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_19) 

2_5_1_19 2587 Mycobacterium leprae EC-aroA 3-PHOSPHOSHIKIMATE 1-CARBOXYVINYLTRANSFERASE 
(EC 2_5_1_19) 

2_5_l_l9 1650 Mycobacterium bovis EC-aroA 3-PHOSPHOSHIKIMATE l-CARBOXYVINYLTRANSFERASE 
(EC 2 5_1_19) 

2_5_1_19 561 Klebsiella pneumoniae 3-PHOSPHOSHIKIMATE 1-CARBOXYVINYLTRANSFERASE (EC 

2 Vf 19 1880 Klebsiella pneumoniae 3-PHOSPHOSHIKIMATE 1-CARBOXYVINYLTRANSFERASE (EC 

2JJJ9 1338 Helicobacter pylon HP0401 3-PHOSPHOSHIKIMATE 1-CARBOXYVINYLTRANSFERASE 
(EC 2_5_1_19) 

2_5_1_19 971 Helicobacter pylon J99sp|Q9ZKF7 3-PHOSPHOSHIKIMATE l- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_19) 

2_5_1_19 10560 Haemophilus influenzae HI1589 3-PHOSPHOSHIKIMATE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_19) 

2_5_1_19 919 Haemophilus ducreyi 3-PHOSPHOSHIKIMATE 1-CARBOXYVINYLTRANSFERASE (EC 
2 5 1 19) 

lJT\9 874 Escherichia coli aroA 3-PHOSPHOSHIKIMATE 1-CARBOXYVINYLTRANSFERASE (EC 

2l5J J92435 Enterococcus faecium (DOE) 3-PHOSPHOSHIKIMATE 1-CARBOXYVINYLTRANSFERASE 

f 5_1J9 1 2192 Enterococcus faecalis EC-aroA 3-PHOSPHOSHIKIMATE 1-CARBOXYVINYLTRANSFERASE 

fjj~\~9 2419 Corynebactenum diphthenae 3-PHOSPHOSHIKIMATE 1-CARBOXYVINYLTRANSFERASE 
(EC 2 5 1 19) 

2_5_f 19 2419 Clostridium difficile EC-aroA 3-PHOSPHOSHIKIMATE 1-CARBOXYVINYLTRANSFERASE 
(EC 2_5_1_19) 

2_5_1_19 1753 Clostridium acetobutyticum 29493752_F2_9 3-PHOSPHOSHIKIMATE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_19) 

2_5_1_19 348 Chlamydia trachomatis D/UW-3/Cx EC-aroA 3-PHOSPHOSHIKIMATE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_19) 

2_5_1_19 813 Chlamydia pneumoniae AR39 CP0813 3-PHOSPHOSHIKIMATE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_19) 

2_5_1_19 961 Chlamydia pneumoniae CWL029 EC-aroA 3-PHOSPHOSHIKIMATE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_19) 

2 _5_1_19 1296 Campylobacter jejuni aroA 3-PHOSPHOSHIKIMATE 1-CARBOXYVINYLTRANSFERASE (EC 

2XCl9 2867 Bordetella pertussis EC-aroA 3-PHOSPHOSHIKIMATE I -CARBOXYVINYLTRANSFERASE 
(EC 2_5_1_19) 

2_5_1_19 148 Bordetella bronchiseptica EC-aroA 3-PHOSPHOSHIKIMATE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_19) 

2_5_1_19 2256 Bacillus subtilis aroE 3-PHOSPHOSHIKIMATE 1-CARBOXYVINYLTRANSFERASE (EC 

2~5~l - 29 ) 7442 Yersinia pseudotuberculosis EC-ispA FARNESYL PYROPHOSPHATE SYNTHETASE (EC 
2JCO) ' GERANYLTRANSTRANSFERASE (EC 2_5_1_10); GERANYLGERANYL PYROPHOSPHATE 
SYNTHASE (EC 2_5_1_29) 

2 5 1 29 994 Yersinia pestis EC-ispA FARNESYL PYROPHOSPHATE SYNTHETASE (EC 2_5_1_1)/ 
GERANYLTRANSTRANSFERASE (EC 2_5_1_10) / GERANYLGERANYL PYROPHOSPHATE SYNTHASE 
(EC 2 5 1 29) 

2 5 f 29 4736 Vibrio cholerae Ei Tor N 16961 ORF01 181 FARNESYL PYROPHOSPHATE SYNTHETASE (EC 
2JJJ) 1 GERANYLTRANSTRANSFERASE (EC 2_5_1_10) / GERANYLGERANYL PYROPHOSPHATE 
SYNTHASE (EC 2_5_1_29) 
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2_5_1_29 546 Streptococcus pyogenes fps FARNESYL PYROPHOSPHATE SYNTHETASE (EC 2_5_l_l) / 
GERANYLTRANSTRANSFERASE (EC 2_5_1_10) / GERANYLGERANYL PYROPHOSPHATE SYNTHASE 
(EC 2_5_1_29) 

2 5 1 29 47 Streptococcus pneumoniae EC-ispA FARNESYL PYROPHOSPHATE SYNTHETASE (EC 2_5_l_l) 
/ GERANYLTRANSTRANSFERASE (EC 2_5 JJO) / GERANYLGERANYL PYROPHOSPHATE SYNTHASE 
(EC 2_5_1_29) 

2_5_1_29 1447 Streptococcus mutans EC-ispA FARNESYL PYROPHOSPHATE SYNTHETASE (EC 2_5_1_1) / 
GERANYLTRANSTRANSFERASE (EC 2_5_1_10) / GERANYLGERANYL PYROPHOSPHATE SYNTHASE 
(EC 2_5_1_29) 

2_5_l_29 1048 Streptococcus equt EC-ispA FARNESYL PYROPHOSPHATE SYNTHETASE (EC 2_5_1_1) / 
GERANYLTRANSTRANSFERASE (EC 2_5_1_10) / GERANYLGERANYL PYROPHOSPHATE SYNTHASE 
(EC 2_5_1_29) 

2_5_1_29 5131 Salmonella typhimunum ispA FARNESYL PYROPHOSPHATE SYNTHETASE (EC 2_5_l_i) / 
GERANYLTRANSTRANSFERASE (EC 2_5_1 JO); GERANYLGERANYL PYROPHOSPHATE SYNTHASE 
(EC 2_5_l_29) 

2_5_1_29 3298 Salmonella typhi FARNESYL PYROPHOSPHATE SYNTHETASE (EC 2_5_1_1) / 
GERANYLTRANSTRANSFERASE (EC 2_5_1_10) / GERANYLGERANYL PYROPHOSPHATE SYNTHASE 
(EC 2_5_1_29) 

2_5_1_29 3985 Salmonella enteritidis FARNESYL PYROPHOSPHATE SYNTHETASE (EC 2_5 J_l) / 
GERANYLTRANSTRANSFERASE (EC 2_5J_tO); GERANYLGERANYL PYROPHOSPHATE SYNTHASE 
(EC 2_5_1_29) 

2 5_1_29 6663 Pseudomonas aeruginosa ispA FARNESYL PYROPHOSPHATE SYNTHETASE (EC 2_5_1_1) / 
GERANYLTRANSTRANSFERASE (EC 2_5_1_10) / GERANYLGERANYL PYROPHOSPHATE SYNTHASE 
(EC 2_5_1_29) 

2_5_1_29 714 Pasteurella multocida ispA FARNESYL PYROPHOSPHATE SYNTHETASE (EC 2_5_1_1) / 
GERANYLTRANSTRANSFERASE (EC 2_5_1_10) / GERANYLGERANYL PYROPHOSPHATE SYNTHASE 
(EC 2_5_1_29) 

2_5_1_29 38 Neurospora crassa al-3 DIMETHYLALLYLTRANSFERASE (EC 2_5_1_1) / 
GERANYLTRANSTRANSFERASE (EC 2_5_1_10) / FARNESYLTRANSTRANSFERASE (EC 2_5_1_29) 
2_5_1_29 10285 Haemophilus influenzae HI1438 FARNESYL PYROPHOSPHATE SYNTHETASE (EC 
2 511) / GERANYLTRANSTRANSFERASE (EC 2_5_1_10); GERANYLGERANYL PYROPHOSPHATE 
SYNTHASE (EC 2_5_1_29) 

2_5_1_29 6 Haemophilus ducreyi EC-ispA FARNESYL PYROPHOSPHATE SYNTHETASE (EC 2_5_1_1) / 
GERANYLTRANSTRANSFERASE (EC 2_5_1_10) / GERANYLGERANYL PYROPHOSPHATE SYNTHASE 
(EC 2_5_1_29) 

2_5_1_29 4463 Escherichia coli ispA FARNESYL PYROPHOSPHATE SYNTHETASE (EC 2_5_1_1) / 
GERANYLTRANSTRANSFERASE (EC 2_5_1_10) / GERANYLGERANYL PYROPHOSPHATE SYNTHASE 
(EC 2_5_1_29) 

2_5_1_29 3050 Clostridium difficile EC-ispA FARNESYL PYROPHOSPHATE SYNTHETASE (EC 2_5_1_1) / 
GERANYLTRANSTRANSFERASE (EC 2_5_1_I0) / GERANYLGERANYL PYROPHOSPHATE SYNTHASE 
(EC 2_5_1_29) 

2 5 129 2423 Bacillus subtilis yqiD FARNESYL PYROPHOSPHATE SYNTHETASE (EC 2_5_1_1) / 
GERANYLTRANSTRANSFERASE (EC 2_5_1_10) / GERANYLGERANYL PYROPHOSPHATE SYNTHASE 
(EC2_5_1_29) 

2_5_1_3 8137 Yersinia pseudotuberculosis EC-thiE THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 
2_5_1_3) 

2_5_1_3 1984 Yersinia pestis EC-thiE THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 2_5_1_3) 
2_5_1_3 3946 Vibrio cholerae El Tor N16961 ORF00103 THIAMIN-PHOSPHATE PYROPHOSPHORYLASE 
(EC 2_5_1_3) 

2_5_1_3 909 Streptococcus pneumoniae EC-thiE THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 
2_5_1_3) 

2_5_l_3 915 Streptococcus pneumoniae THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 2_5_1_3) 
2_5_1_3 1602 Streptococcus mutans THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 2_5_1_3) 
2_5_1_3 3974 Salmonella typhimurium thiE THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 2_5_1_3) 
2_5_1_3 2949 Salmonella typhi THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 2_5_1_3) 
2_5_1_3 176 Salmonella paratyphi THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 2_5_1_3) 
2_5_1_3 7020 Salmonella paratyphi THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 2_5_1_3) 
2_5_1_3 6728 Saccharomyces cerevisiae THI6 THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 
2_5_1_3) / HYDROXYETHYLTHIAZOLE KINASE (EC 2_7_1_50) 

2_5_1_3 276 Pseudomonas aeruginosa thiE THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 2_5_1_3) 
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2_5_1_3 7953 Pseudomonas aeruginosa PA4400 MUTATOR MUTT PROTEIN (7.8-DIHYDRO-8- 
OXOGUANINE-TRIPHOSPHATASE) (8-OXO-DGTPASE) (EC 3_6_1_-) / THIAMIN- PHOSPHATE 
PYROPHOSPHORYLASE (EC 2_5_1_3) 

2 5 1 3 1259 Porphyromonas gingivahs EC-thiE THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 

2_5_1_3) / PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / HYDROXYMETHYLPYRIMIDINE 

KINASE (EC 2_7_1_49) / THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 2_5_l_3) 

2_5_1_3 200 Pasteurella multocida thiE THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 2_5_I_3) 

2_5_1_3 867 Neisseria gonorrhoeae EC-thiE THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 2_5_1_3) 

2_5_1_3 1786 Mycobacterium tuberculosis thiE THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 

2_5_1_3) 

2_5_1_3 2131 Mycobacterium lepraesp|Q9ZBL5 THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 

2_5_1_3) 

2_5_1_3 4105 Mycobacterium bovis EC-thiE THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 2_5_1_3) 
2_5_1_3 5412 Klebsiella pneumoniae THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 2_5J_3) 
2_5_1_3 265 Helicobacter pylori HP0843 THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 2_5_1_3) 
2_5_1_3 780 Helicobacter pylon J99sp|Q9ZL01 PROBABLE THIAMIN-PHOSPHATE 
PYROPHOSPHORYLASE (EC 2_5_1_3) 

2_5_l_3 8137 Haemophilus influenzae HI0417 THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 

2_5_l_3) 

2 5 1_3 6276 Escherichia coli thiE THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 2_5_1_3) 
2_5_1_3 1444 Enterococcus faecahs EC-thiE THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 2_5_1_3) 
2 5_1_3 1774 Corynebactenum diphthenae THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 2_5_1_3) 
2~5_1_3 1249 Clostridium difficile EC-thiE THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 2_5_l_3) 
2_5_1_3 3592 Clostridium acetobutylicum 22845252_C3_9 THIAMIN-PHOSPHATE PYROPHOSPHORYLASE 
(EC 2_5_1_3) 

2_5_1_3 2884 Campylobacter jejuni thiE THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 2_5_I_3) 
2_5_1_3 1 102 Bordetella pertussis MUTATOR MUTT PROTEIN (7,8-DIHYDRO-8-OXOGUANINE- 
TRIPHOSPHATASE) (8-OXO-DGTPASE) (EC 3_6_1_-) / THIAMIN-PHOSPHATE PYROPHOSPHORYLASE 

(EC 2_5_1_3) 

2_5_1_3 3747 Bordetella pertussis EC-thiE THIAMIN PHOSPHATE PYROPHOSPHORYLASE (EC 2_5_1_3) 
2_5_1_3 3822 Bacillus subtilis thiC THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 2_5_1_3) 
2_5_1_30 121 Enterococcus faecium (DOE) HEPTAPRENYL DIPHOSPHATE SYNTHASE COMPONENT I (EC 
2 5 1_30) 

2_5_1_30 1729 Enterococcus faecium (DOE) HEPTAPRENYL DIPHOSPHATE SYNTHASE COMPONENT II 
(EC 2_5_1_30) 

2_5_1_30 2154 Enterococcus faecalis HEPTAPRENYL DIPHOSPHATE SYNTHASE COMPONENT II (EC 

2 5_1_30) 

2_5_1_30 2244 Enterococcus faecalis HEPTAPRENYL DIPHOSPHATE SYNTHASE COMPONENT II (EC 

2 5 1 30) 

2~5_1_30 2270 Bacillus subtilis gerCC HEPTAPRENYL DIPHOSPHATE SYNTHASE COMPONENT II (EC 
2 5 1 30) 

2_5_1_31 970 Yersinia pestis BS-yluA UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 2_5_1_31) 
2_5_1_3 1 6030 Vibrio cholerae El Tor N16961 ORF02856 UNDECAPRENYL PYROPHOSPHATE 
SYNTHETASE (EC 2_5_1_31) 

2_5_1_31 30 Treponema pallidum TP0603 UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 

2_5_1_31) 

2_5_l_31 303 Streptococcus pyogenes uppS UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 
2 5 1_31) 

2_5_1_31 232 Streptococcus pneumoniae BS-yluA UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 
2 5 1_31) 

2_5_1„31 486 Streptococcus mutans UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 2_5_1_31) 
2_5_1_31 2059 Streptococcus mutans BS-yluA UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 

2 5_1_31) 

2_5_1_3 1 3172 Staphylococcus aureus BS-yluA UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 
2_5_1_31) 

2_5_1_31 3564 Salmonella typhimunum rth UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 
2 5_1_31) 

2 5 1 3 1 4759 Salmonella typhi UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 2_5_1_31) 
2 5 1 31 2453 Salmonella paratyphi UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 2_5_1_31) 
2]VO 1 3389 Salmonella enteritidis UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 2_5_1_31) 
2_5_1_31 416 Rickettsia prowazekii RP425 UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 
2_5_1_31) 
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2_5_1_31 5275 Pseudomonas aeruginosa uppS UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 
2_5_1_31) 

2_5_1_31 916 Porphyromonas gingivalis BS-yluA UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 
2_5_1_3 1) 

2_5_1_31 67 Pasteurella multocida BS-yluA UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 

2_5_1_31) 

2_5_1_31 1765 Neisseria gonorrhoeae BS-yluA UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 

2_5_1_31) 

2_5_1_3 1 5921 Klebsiella pneumoniae UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 2_5_1_31) 
2_5_1_31 617 Helicobacter pylon HP1221 UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 
2_5_1_3 1) 

2_5_1_31 1 132 Helicobacter pylori J99 jhpl 142 UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 
2_5_1_31) 

2_5_1_3 1 12669 Haemophilus influenzae HI0920 UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 
2_5_1_31) 

2_5_l_31 665 Haemophilus ducreyi BS-yluA UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 
2_5_1_3 1) 

2_5_1_31 174 Escherichia coli b0174 UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 2_5_1_31) 
2_5_1_31 1330 Enterococcus faecalis BS-yluA UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 

2_5_1_31) 

2_5_1_31 1601 Corynebacterium diphtheriae UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 
2_5_1_31> 

2_5_1_3 1 2374 Corynebacterium diphtheriae UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 
2_5_1_31) 

2_5_1_31 776 Clostridium difficile BS-yiuA UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 
2_5_1_31) 

2_5_1_31 1280 Clostridium difficile UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 2_5_1_31) 
2_5_1_31 2640 Clostridium acetobutylicum 36540678_C2_20 UNDECAPRENYL PYROPHOSPHATE 
SYNTHETASE (EC 2_5_1_31) 

2_5_1_31 3328 Clostridium acetobutylicum 4556412_C3_17 UNDECAPRENYL PYROPHOSPHATE 
SYNTHETASE (EC 2_5_1_31) 

2_5_1_31 430 Chlamydia trachomatis D/UW-3/Cx BS-yluA UNDECAPRENYL PYROPHOSPHATE 
SYNTHETASE (EC 2_5_1_31) 

2_5_1_31 183 Chlamydia pneumoniae AR39 CP0183 UNDECAPRENYL PYROPHOSPHATE SYNTHETASE 
(EC2_5_1_31) 

2_5_1_31 516 Chlamydia pneumoniae CWL029 BS-yluA UNDECAPRENYL PYROPHOSPHATE 
SYNTHETASE (EC 2_5_1_31) 

2_5_1„31 398 Campylobacter jejuni uppS UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 
2_5J_31) 

2_5_1_31 613 Borrelia burgdorferi BB0120 UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 
2_5_1_31) 

2_5_1_31 4122 Bordetella pertussis BS-yluA UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 
2_5_1_31) 

2_5_1_31 5017 Bordetella bronchiseptica BS-yluA UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 
2_5_1_31) 

2_5_1_31 1653 Bacillus subtilis yluA UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 2_5_1_31) 
2_5_1_7 7299 Yersinia pseudotuberculosis EC-murA UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 238 Yersinia pestis EC-murA UDP-N-ACETYLGLUCOSAMINE 1 -C ARBOXY VIN YLTRANSFERASE 
(EC 2_5_1_7) 

2_5_1_7 6271 Vibrio cholerae El Tor N 16961 ORF03179 UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 325 Treponema pallidum TP0 159 UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 361 Treponema pallidum TP0029 UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 490 Streptococcus pyogenes EC-murA UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 1362 Streptococcus pyogenes murZ UDP-N-ACETYLGLUCOSAMINE l- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_l_7 760 Streptococcus pneumoniae BS-murZ UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 
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2_5_1 J7 1652 Streptococcus pneumoniae EC-murA UDP-N-ACETYLGLUCOS AMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 709 Streptococcus mutans BS-murZ UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 2061 Streptococcus mutans EC-murA UDP-N-ACETYLGLUCOS AMINE I- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 56 Streptococcus equi BS-murZ UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 206 Streptococcus equi EC-murA UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 3313 Staphylococcus aureus BS-murZ UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

IJJJ 3603 Staphylococcus aureus EC-murA UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 4539 Salmonella typhi UDP-N-ACETYLGLUCOSAMINE 1-CARBOXYVINYLTRANSFERASE (EC 

2_5_1_7) 

2_5_1_7 491 Salmonella paratyphi UDP-N-ACETYLGLUCOSAMINE 1-CARBOXYVINYLTRANSFERASE 

(EC 2_5_1_7) 

2_5_I_7 1217 Salmonella paratyphi UDP-N-ACETYLGLUCOSAMINE 1-CARBOXYVINYLTRANSFERASE 
(EC 2_5_1_7) 

2_5_1_7 4075 Salmonella enteritidis UDP-N-ACETYLGLUCOSAMINE 1-CARBOXYVINYLTRANSFERASE 

(EC 2_5_1_7) 

2_5_1_7 661 Salmonella dublin UDP-N-ACETYLGLUCOSAMINE 1-CARBOXYVINYLTRANSFERASE (EC 

2_5_1_7) 

2_5_1_7 561 Rickettsia prowazekii RP579 UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 460 Pseudomonas aeruginosa murA UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 260 Porphyromonas gingivaiis EC-murA UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 197 PasteureHa multocida murZ UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 287 Neisseria gonorrhoeae EC-murA UDP-N-ACETYLGLUCOSAMINE l- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 131 Mycobacterium tuberculosis murA UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 1 177 Mycobacterium leprae EC-murA UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 1664 Mycobacterium leprae UDP-N-ACETYLGLUCOSAMINE 1-CARBOXYVINYLTRANSFERASE 

(EC2_5_1_7) 

2_5_1_7 3058 Mycobacterium bovis EC-murA UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 4924 Klebsiella pneumoniae UDP-N-ACETYLGLUCOSAMINE 1-CARBOXYVINYLTRANSFERASE 

(EC2_5_1_7) 

2_5_1_7 4925 Klebsiella pneumoniae UDP-N-ACETYLGLUCOSAMINE 1-CARBOXYVINYLTRANSFERASE 
(EC 2_5_1_7) 

2_5_1_7 4926 Klebsiella pneumoniae UDP-N-ACETYLGLUCOSAMINE 1-CARBOXYVINYLTRANSFERASE 

(EC 2_5_1_7) 

2_5_1_7 82 Helicobacter pylori HP0648 UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 593 Helicobacter pylori J99sp|Q9ZLI6 UDP-N-ACETYLGLUCOSAMINE I- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 15999 Haemophilus influenzae HI1081 UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 1426 Haemophilus ducreyi EC-murA UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 5871 Escherichia coh murA UDP-N-ACETYLGLUCOSAMINE 1-CARBOXYVINYLTRANSFERASE 

(EC 2_5_1_7) 

2_5_1_7 111 Enterococcus faecium (DOE) UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 2389 Enterococcus faecium (DOE) UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 
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2_5_1_7 217 Enterococcus faecalis EC-murA UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE {EC 2_5_1_7) 

2_5_1_7 321 Corynebactenum diphthenae UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_I_7 1078 Clostridium difficile EC-murA UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVrNYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 30 Clostridium acetobutylicum 976552_C3_216 UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 1301 Clostridium acetobutylicum 29306527_C1_48 UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 435 Chlamydia trachomatis D/UW-3/Cx EC-murA UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_i_7) 

2_5_1_7 178 Chlamydia pneumoniae AR39 CP0178 UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 521 Chlamydia pneumoniae CWL029 EC-murA UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2 _5_1_7 342 Campylobacter jejuni murA UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 280 Borrelia burgdorferi BB0472 UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 759 Bordetella pertussis UDP-N-ACETYLGLUCOSAMINE 1 -CARBOX Y V IN YLTRANSFERASE (EC 
2_5_1_7) 

2_5_1_7 1260 Bordetella pertussis UDP-N-ACETYLGLUCOSAMINE 1-CARBOXYVINYLTRANSFERASE (EC 
2_5_1_7) 

2_5_1_7 1261 Bordetella pertussis UDP-N-ACETYLGLUCOSAMINE 1-CARBOXYVINYLTRANSFERASE (EC 
2_5_1_7) 

2_5_1_7 4984 Bordetella bronchiseptica UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2 _5_1_7 6065 Bordetella bronchiseptica BS-murZ UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVIN YLTRANSFERASE (EC 2_5_1_7) 

2_5_1_7 3671 Bacillus subtilis murA UDP-N-ACETYLGLUCOSAMINE I -C ARBOXYVINYLTRANSFERAS E 
(EC 2_5_1_7) 

2 _5_1_7 3705 Bacillus subtilis murZ UDP-N-ACETYLGLUCOSAMINE 1-CARBOXYVINYLTRANSFERASE 
(EC 2_5_l_7) 

2_5_1_8 7219 Yersinia pseudotuberculosis EC-miaA TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 3691 Yersinia pestis EC-miaA TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE TRANSFERASE 
(EC 2_5_1_8) 

2_5_1_8 4221 Vibrio cholerae El Tor N16961 ORF00488 TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2 _5_1_8 589 Treponema pallidum TP0637 TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_l_8) 

2_5_1_8 1587 Streptococcus pyogenes miaA TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 1339 Streptococcus pneumoniae EC-miaA TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 2169 Streptococcus mutans EC-miaA TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 1027 Streptococcus equi EC-miaA TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 1579 Staphylococcus aureus EC-miaA TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 3544 Salmonella typhimurium miaA TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_l_8) 

2_5_1_8 2651 Salmonella typhi TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE TRANSFERASE (EC 
2_5_1_8) 

2_5_1_8 1205 Salmonella paratyphi TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE TRANSFERASE 
(EC 2_5_1_8) 

2_5_1_8 1523 Salmonella enteritidis TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE TRANSFERASE 
(EC 2_5_1_8) 

2_5_1_8 1766 Salmonella dublin TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE TRANSFERASE (EC 
2_5_t_8) 
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2_5_1_8 8194 Saccharomyces cerevisiae MOD5 TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_S 496 Rickettsia prowazekn RP5 10 TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 1777 Pseudomonas aeruginosa miaA TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 937 Porphyromonas gingivals TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE TRANSFERASE 
(EC 2_5_l_8) 

2_5_1_8 1205 Porphyromonas gingivahs TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 294 Pasteurella multocida trpX TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE TRANSFERASE 

(EC 2_5_1_8) 

2_5_1_8 540 Neisseria gonorrhoeae EC-miaA TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 3901 Mycobacterium tuberculosis Rv2728c TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 3902 Mycobacterium tuberculosis miaA TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 1322 Mycobacterium lepraespjP468 1 1 TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 1323 Mycobacterium lepraetr!Q49835 TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 2935 Mycobacterium bovis TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE TRANSFERASE 
(EC 2_5_1_8) 

2_5_1_8 2936 Mycobacterium bovis EC-miaA TRNA DELTA(2)-fSOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_I_8 8273 Klebsiella pneumoniae TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE TRANSFERASE 

(EC 2_5_1_8) 

2_5_1_8 801 Helicobacter pylori HP1415 TRNA DELTA(2)-lSOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 1298 Helicobacter pylori J99sp|Q9ZJJ7 TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 3806 Haemophilus influenzae HI0068 TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 1 173 Haemophilus ducreyi EC-miaA TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 4054 Escherichia coli miaA TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE TRANSFERASE 
(EC 2_5_1_8) 

2_5_1_8 2544 Enterococcus faecium (DOE) TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 2140 Enterococcus faecalis EC-miaA TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 1640 Corynebacterium diphthenae TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 1678 Clostridium difficile EC-miaA TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 1244 Clostridium acetobutylicum 34181503_C2_43 TRNA DELTA(2)- 
ISOPENTENYLPYROPHOSPHATE TRANSFERASE (EC 2_5_1_8) 
2_5_1_8 2382 Clostridium acetobutylicum 4767213_C3_35 TRNA DELTA(2)- 
ISOPENTENYLPYROPHOSPHATE TRANSFERASE (EC 2_5_1_8) 
2_5_1_8 735 Chlamydia trachomatis D/UW-3/Cx EC-miaA TRNA DELTA(2)- 
ISOPENTENYLPYROPHOSPHATE TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 956 Chlamydia pneumoniae AR39 CP0956 TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 842 Chlamydia pneumoniae CWL029 EC-miaA TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 2073 Campylobacter jejuni miaA TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 294 Borrelia burgdorferi BB0821 TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 1580 Bordetella pertussis EC-miaA TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 
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2_5_1_8 5065 Bordetella bronchiseptica EC-miaA TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_8 1733 Bacillus subtilis miaA TRNA DELTA(2)-ISOPENTENYLPYROPHOSPHATE TRANSFERASE 
(EC 2_5_1_8) 

2_5_1_9 4806 Yersinia pseudotuberculosis EC-nbE RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_1_9 1 132 Yersinia pestis EC-nbE RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_I_9 2737 Yersinia pestis EC-nbH 6J-D1METHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 2_5_1_9) 
2_5_1_9 6042 Vibrio cholerae El TorN16961 ORF02875 6,7-DIMETHYL-8-RIB[TYLLUMAZINE SYNTHASE 

(EC 2_5_i_9) 

2_5_1_9 6044 Vibrio cholerae El Tor N 1696 1 ORF02877 RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 
2_5_l_9) 

2_5_1_9 1206 Streptococcus pneumoniae EC-nbH 6J-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 
2_5_1_9) 

2 5 1 9 1208 Streptococcus pneumoniae EC-ribE RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2 _5_1_9 835 Staphylococcus aureus EC-nbE RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_1_9 2887 Staphylococcus aureus EC-nbH 6,7-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 
2_5_t_9) 

2_5_l_9 3128 Staphylococcus aureus 6,7-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 2_5_1_9) 
2_5_1_9 2941 Salmonella typhimurium nbE RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_I_9 5138 Salmonella typhimurium ribH 6J-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 

2_5_1_9) 

2_5_1_9 4790 Salmonella typhi 6,7-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 2_5_1_9) 
2_5_1_9 5017 Salmonella typhi RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_1_9 305 Salmonella paratyphi RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_1_9 4746 Salmonella paratyphi 6,7-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 2_5_1_9) 
2_5_1_9 291 Salmonella ententidis RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_1_9 1460 Salmonella dublin RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_1_9 2348 Salmonella dublin 6,7-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 2_5_1_9) 
2_5_1_9 1813 Saccharomyces cerevisiae RIB5 RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_1_9 7708 Saccharomyces cerevisiae RIB4 6.7-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 
2_5_1_9) 

2_5_1_9 489 Pseudomonas aeruginosa ribE 6J-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 2_5_1_9) 
2_5_1_9 6657 Pseudomonas aeruginosa ribC RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_1_9 135 Porphyromonas gingivalis EC-nbH 6,7-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 
2_5_1_9) 

2_5_1_9 1 1 13 Porphyromonas gingivalis EC-ribE RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_1_9 860 Pasteurella multocida ribH 6J-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 2_5_1_9) 
2_5_1_9 1586 Pasteurella multocida ribE RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_1_9 747 Neisseria gonorrhoeae EC-ribE RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_1_9 1703 Neisseria gonorrhoeae EC-ribH 6.7-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 
2_5_1_9) 

2 _5_1_9 420 Mycobacterium tuberculosis ribC RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_1_9 424 Mycobacterium tuberculosis ribH 6,7-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 

2_5_1_9) 

2_5_l_9 2031 Mycobacterium leprae EC-ribE RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_1_9 2033 Mycobacterium leprae EC-ribH 6,7-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 
2_5_1_9) 

2_5_1_9 4006 Mycobacterium bovis EC-ribH 6,7-DIMETHYL-S-RIBITYLLUMAZINE SYNTHASE (EC 

2_5_l_9) 

2_5_1_9 4010 Mycobacterium bovis EC-ribE RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_1_9 3097 Klebsiella pneumoniae RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_1_9 952 Helicobacter pylori HP1574 RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_1_9 968 Helicobacter pylori HP0002 6,7-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 2_5_1_9) 
2_5_1_9 2 Helicobacter pylori J99 ribE 6J-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 2_5_1_9) 
2_5_1_9 1471 Helicobacter pylori J99 ribC RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_1_9 2772 Haemophilus influenzae HI 1303 6.7-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 
2_5_1_9) 

2_5_1_9 10616 Haemophilus influenzae HI 1613 RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_1_9 691 Haemophilus ducreyi EC-ribH 6,7-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 2_5_1_9) 
2_5_1_9 693 Haemophilus ducreyi EC-ribE RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_1_9 399 Escherichia coli ribH 6,7-DfMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 2_5_I_9) 
2_5_1_9 5029 Escherichia coli ribE RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
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2 JJJ 993 Corynebactenum diphthenae RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_l_9) 
2_5_1_9 995 Corynebactenum diphthenae 6,7-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 2_5_1_9) 
2_5_1_9 3266 Clostndium difficile EC-ribH 6J-D1METHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 2_5_1_9) 
2_5_1_9 3268 Clostridium difficile EC-nbE RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_1_9 1403 Clostridium acetobutyhcum 24647252_C3_54 6J-DIMETHYL-8-RIBITYLLUMAZINE 
SYNTHASE (EC 2_5_1_9) 

2_5J_9 1405 Clostridium acetobutyhcum 1 172250_C1_43 RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 

2_5_1_9) 

2_5_1_9 385 Chlamydia trachomatis D/UW-3/Cx EC-nbE RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 
2_5_1_9) 

2 5 19 701 Chlamydia trachomatis D/UW-3/Cx EC-ribH 6,7-DIMETHYL-8-RIBlTYLLUMAZINE SYNTHASE 
(EC 2_5_1_9) 

2_5_1_9 220 Chlamydia pneumoniae AR39 CP0220 RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2 5 1 9 996 Chlamydia pneumoniae AR39 CP0996 6,7-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 
2_5_1_9) 

2_5_1_9 484 Chlamydia pneumoniae CWL029 EC-ribE RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 
2_5_1_9) 

2_5_1_9 805 Chlamydia pneumoniae CWL029 EC-nbH 6,7-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE 
(EC 2_5_1_9) 

2_5_1_9 2383 Campylobacter jejuni nbH 6,7-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 2_5_1_9) 
2_5_l_9 2535 Campylobacter jejuni nbA RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_l_9 2504 Bordetella pertussis EC-nbE RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_1_9 371 1 Bordetella pertussis EC-nbH 6,7-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 2_5_1_9) 
2_5_1_9 6184 Bordetella bronchiseptica RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 
2_5_1_9 8923 Bordetella bronchiseptica EC-ribH 6J-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 
2_5_l_9) 

2_5_1_9 2321 Bacillus subtilis ribH 6,7-DIMETHYL-8-RIBITYLLUMAZINE SYNTHASE (EC 2_5_1_9) 

2_5_1_9 2323 Bacillus subtilis ribB RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 2_5_1_9) 

2_6_1_1 1 5216 Yersinia pseudotuberculosis ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 

2_6_1_1 1 5788 Yersinia pseudotuberculosis EC-argD ACETYLORNITHINE AMINOTRANSFERASE (EC 

2_6_1_11) 

2_6_1_1 1 6856 Yersinia pseudotuberculosis ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 

2_6_1_1 1 452 Yersinia pestistr[Q9ZC66 ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 

2_6_1_1 1 525 Yersinia pestis EC-argD ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 

2_6_1_1 1 2463 Yersinia pestis ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 

2_6_1_1 1 6367 Vibrio cholerae El TorN16961 ORF03311 ACETYLORNITHINE AMINOTRANSFERASE (EC 

2_6_1_11) 

2_6_1_1 1 62 Streptococcus mutans EC-argD ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_1 1 3612 Staphylococcus aureus BS-rocD ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_11) 
2_6_l_l 1 3670 Salmonella typhimurium oat ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_1 1 3996 Salmonella typhimunum ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_l_l 1 6167 Salmonella typhimunum astC ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_l_l 1 704 Salmonella typhi ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_1 1 3409 Salmonella typhi ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_1 1 4749 Salmonella paratyphi ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_1 1 4842 Salmonella paratyphi ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_11) 
2_6_1_1 1 2433 Salmonella enteritidis ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_11) 
2_6_1_1 1 3336 Salmonella dublin ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_1 1 1668 Saccharomyces cerevisiae ARG8 ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_1 1 3260 Pseudomonas aeruginosa aruC ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_1 1 7663 Pseudomonas aeruginosa PA0530 ACETYLORNITHINE AMINOTRANSFERASE (EC 
2_6_1_11) 

2_6_1_1 1 1380 Pasteurella multocida argD ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_1 1 1546 Neisseria gonorrhoeae EC-argD ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_1 1 5045 Mycobacterium tuberculosis argD ACETYLORNITHINE AMINOTRANSFERASE (EC 

2_6_1_11) 

2_6_1_1 1 24 Mycobacterium leprae EC-argD ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_1 1 1856 Mycobacterium bovis EC-argD ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_l_ll) 
2_6_1_1 1 1935 Klebsiella pneumoniae ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_1 1 1936 Klebsiella pneumoniae ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_1 1 1937 Klebsiella pneumoniae ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_1 1 1938 Klebsiella pneumoniae ACETYLORNITHINE AMINOTRANSFERASE'(EC 2_6_1_1 1) 
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2_6_1_1 1 2927 Klebsiella pneumoniae ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2 - 6 JJ 1 5561 Klebsiella pneumoniae ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1 J 1) 
2 6_l_l 1 5562 Klebsiella pneumoniae ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_I_1 1) 
2_6_1_1 1 6213 Klebsiella pneumoniae ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_1 1 6214 Klebsiella pneumoniae ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2 6 11 1 6215 Klebsiella pneumoniae ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_ 1 _ 1 1) 
2_6J_1 1 6348 Klebsiella pneumoniae ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_1 1 6349 Klebsiella pneumoniae ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_1 1 299 Haemophilus ducreyi EC-argD ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_1 1 2995 Escherichia coh ygjG ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_1 1 5966 Escherichia coh argD ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_l_l 1) 
2_6_1_1 1 1487 Corynebactenum diphtheriae ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_1 1 474 Clostridium difficile EC-argD ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_ 1 _ 1 1 899 Clostridium acetobutylicum 236832 13_C2_73 ACETYLORNITHINE AMINOTRANSFERASE (EC 
2_6_l_ll) 

2_6_1_1 1 2153 Campylobacter jejuni argD ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_1 1 1692 Bordetella pertussis ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_1 1 3641 Bordetella pertussis ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_11) 
2 J>JJ 1 3957 Bordetella pertussis BS-argD ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_I_1 1) 
2_6_1_1 1 7407 Bordetella bronchiseptica ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_1 1 8202 Bordetella bronchiseptica BS-argD ACETYLORNITHINE AMINOTRANSFERASE (EC 
2_6_1_11) 

2_6_1_1 1 1 123 Bacillus subtilis argD ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_1 1 4028 Bacillus subtilis rocD ACETYLORNITHINE AMINOTRANSFERASE (EC 2_6_1_1 1) 
2_6_1_17 825 Bordetella pertussis BS-ykrV N-SUCCINYL-L,L-DAP AMINOTRANSFERASE (EC 2_6_1_17) 
2_6_1_17 9230 Bordetella bronchiseptica BS-ykrV N-SUCCINYL-L.L-DAP AMINOTRANSFERASE (EC 
2_6_1_I7) 

2_6_1_18 3304 Pseudomonas aeruginosa PA5313 OMEGA-AMINO ACID-PYRUVATE 
AMINOTRANSFERASE (EC 2_6_1_18) 

2_6_1_18 4014 Pseudomonas aeruginosa PA0299 OMEGA-AMINO ACID-PYRUVATE 
AMINOTRANSFERASE (EC 2_6_1_18) 

2_6_l_l 8 6203 Pseudomonas aeruginosa PA0221 OMEGA-AMINO ACID-PYRUVATE 
AMINOTRANSFERASE (EC 2_6J J8) 

2_6_1_18 7365 Pseudomonas aeruginosa PA4805 OMEGA-AMINO ACID-PYRUVATE 
AMINOTRANSFERASE (EC 2_6_1_18) 

2_6_1_18 8497 Pseudomonas aeruginosa PA0132 OMEGA-AMINO ACID-PYRUVATE 
AMINOTRANSFERASE (EC 2_6_1_18) 

2_6_1_18 601 1 Mycobacterium tuberculosis Rv3329 OMEGA-AMINO ACID-PYRUVATE 
AMINOTRANSFERASE (EC 2_6_1_18) 

2_6_1_18 2200 Mycobacterium bovis OMEGA-AMINO ACID-PYRUVATE AMINOTRANSFERASE (EC 
2_6_1_18) 

2_6_1_18 2201 Mycobacterium bovis OMEGA-AMINO ACID-PYRUVATE AMINOTRANSFERASE (EC 

2_6_I_18) 

2_6_1_18 6848 Klebsiella pneumoniae OMEGA-AMINO ACID-PYRUVATE AMINOTRANSFERASE (EC 
2_6_1_18) 

2_6_1_18 673 Bordetella pertussis OMEGA-AMINO ACID-PYRUVATE AMINOTRANSFERASE (EC 
2_6_1_18) 

2_6_1_18 1386 Bordetella pertussis BS-yodT OMEGA-AMINO ACID-PYRUVATE AMINOTRANSFERASE 
(EC2_6_1_18) 

2_6_1_18 1513 Bordetella pertussis OMEGA-AMINO ACID-PYRUVATE AMINOTRANSFERASE (EC 
2_6_1_18) 

2_6_1_18 2489 Bordetella pertussis BS-yhxA OMEGA-AMINO ACID-PYRUVATE AMINOTRANSFERASE 

(EC 2_6_l_18) 

2_6_l_18 3028 Bordetella pertussis OMEGA-AMINO ACID-PYRUVATE AMINOTRANSFERASE (EC 
2_6_1_18) 

2_6_1_18 5624 Bordetella bronchiseptica BS-yodT OMEGA-AMINO ACID-PYRUVATE 
AMINOTRANSFERASE (EC 2_6_1_ 1 8) 

2_6_1_18 6206 Bordetella bronchiseptica OMEGA-AMINO ACID-PYRUVATE AMINOTRANSFERASE (EC 
2_6_1_18) 

2_6_1_18 6678 Bordetella bronchiseptica BS-yhxA OMEGA-AMINO ACID-PYRUVATE 
AMINOTRANSFERASE (EC 2_6_1_18) 
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2_6_1_I8 7728 Bordetella bronchiseptica OMEGA-AMINO ACID-PYRUVATE AMINOTRANSFERASE (EC 
2_6_1_18) 

2_6_1_18 1971 Bacillus subtilis yodT OMEGA-AMINO ACID— PYRUVATE AMINOTRANSFERASE (EC 
2_6_l_18) 

2_6_1_21 906 Staphylococcus aureustr|Q9KWZ6 D- ALANINE AMINOTRANSFERASE (EC 2_6_ 1 _2 1 ) 
2_6_1_21 316 Clostridium acetobutyhcurn24250437_C2_l 13 D-ALANINE AMINOTRANSFERASE (EC 
2_6_1_21) 

2_6_ I _2 1 2816 Clostridium acetobutylicum 22664000 F11 D-ALANINE AMINOTRANSFERASE (EC 

2_6_1_21) 

2_6_1_21 927 Bordetella pertussis D-ALANINE AMINOTRANSFERASE (EC 2_6_1_21) 
2_6_1_21 3565 Bordetella pertussis BS-yheM D-ALANINE AMINOTRANSFERASE (EC 2_6_1_21) 
2_6_1_21 6266 Bordetella bronchiseptica D-ALANINE AMINOTRANSFERASE (EC 2_6_1_21) 
2_6_1_21 966 Bacillus subtilis yheM D-ALANINE AMINOTRANSFERASE (EC 2_6_1_21) 
2_6_1_36 2852 Mycobacterium tuberculosis lat L-LYSINE-EPSILON AMINOTRANSFERASE (EC 2_6_1_36) 
2_6_1_36 1275 Mycobacterium leprae L-LYSINE-EPSILON AMINOTRANSFERASE (EC 2_6_1_36) 
2_6_l_36 2136 Mycobacterium leprae L-LYSINE-EPSILON AMINOTRANSFERASE (EC 2_6_1_36) 
2_6_t_36 222 Mycobacterium bovis L-LYSINE-EPSILON AMINOTRANSFERASE (EC 2_6_1_36) 
2_6_1_37 71 10 Vibrio cholerae El Tor N16961ORFA00272 (2-aminoethyl)phosphonate-pyruvate transaminase 
(EC 2_6_1_37) 

2_6_1_37 5123 Salmonella typhimuriumtr!P96060 (2-aminoethyl)phosphonate-pyruvate transaminase (EC 

2_6_1_37) 

2 6 1 37 1625 Salmonella typhi (2-aminoethyl)phosphonate--pyruvate transaminase (EC 2_6_1_37) 
2_6_1_37 5023 Salmonella paratyphi (2-aminoethyl)phosphonate— pyruvate transaminase (EC 2_6_1_37) 
2_6_1_37 5024 Salmonella paratyphi (2-aminoethyl)phosphonate--pyruvate transaminase (EC 2_6_1_37) 
2 6_1_37 1077 Salmonella dublin (2-aminoethyI)phosphonate~pyruvate transaminase (EC 2_6_1_37) 
2_6_1_37 465 Pseudomonas aeruginosa phnW (2-aminoethyl)phosphonate~pyruvate transaminase (EC 2_6_1_37) 
2_6_1_37 8360 Klebsiella pneumoniae (2-aminoethyl)phosphonate-pyruvate transaminase (EC 2_6_1_37) 
2_6_1_37 8361 Klebsiella pneumoniae (2-aminoethyl)phosphonate~pyruvate transaminase (EC 2_6_1_37) 
2_6_1_37 607 Enterococcus faecium (DOE) (2-aminoethyl)phosphonate--pyruvate transaminase (EC 2_6_1_37) 
2_6_1_37 1560 Clostridium difficile (2-aminoethyl)phosphonate--pyruvate transaminase (EC 2 6 1 37) 
2_6_1_46 7330 Vibrio cholerae El Tor N16961ORFA00548 DIAMINOBUTYRATE— PYRUVATE 
AMINOTRANSFERASE (EC 2_6_1_46) 

2_6_1_46 6134 Pseudomonas aeruginosa PA2413 DIAMINOBUTYRATE-PYRUVATE AMINOTRANSFERASE 

(EC 2_6_1_46) 

2_6_1_46 16249 Haemophilus influenzae HI0949 DIAMINOBUTYRATE-PYRUVATE AMINOTRANSFERASE 
(EC 2_6_1_46) 

2_6_1_46 1 184 Haemophilus ducreyi DIAMINOBUTYRATE-PYRUVATE AMINOTRANSFERASE (EC 

2_6_1_46) 

2_6_1_46 8892 Bordetella bronchiseptica DIAMINOBUTYRATE-PYRUVATE AMINOTRANSFERASE (EC 

2_6_1_46) 

2_6_1_52 5066 Yersinia pseudotuberculosis PHOSPHOSERINE AMINOTRANSFERASE (EC 2_6_1_52) 
2_6_1_52 2528 Yersinia pestis BS-serC PHOSPHOSERINE AMINOTRANSFERASE (EC 2_6_1_52) 
2_6_1_52 4985 Vibrio cholerae El Tor N16961 ORF01506 PHOSPHOSERINE AMINOTRANSFERASE (EC 
2_6_1_52) 

2_6_l_52 1494 Streptococcus mutans BS-serC PHOSPHOSERINE AMINOTRANSFERASE (EC 2_6_1_52) 
2_6_1_52 813 Salmonella typhimurium serC PHOSPHOSERINE AMINOTRANSFERASE (EC 2_6_1_52) 
2_6_1_52 3548 Salmonella typhi PHOSPHOSERINE AMINOTRANSFERASE (EC 2_6_1_52) 
2_6_I_52 3163 Salmonella paratyphi PHOSPHOSERINE AMINOTRANSFERASE (EC 2_6_1_52) 
2_6_1_52 1350 Salmonella enteritidis PHOSPHOSERINE AMINOTRANSFERASE (EC 2_6_1_52) 
2_6_1_52 5250 Saccharomyces cerevisiae SER1 PHOSPHOSERINE AMINOTRANSFERASE (EC 2_6_1_52) 
2_6_1_52 5704 Pseudomonas aeruginosa serC PHOSPHOSERINE AMINOTRANSFERASE (EC 2_6_1_52) 
2_6_1_52 339 Porphyromonas gingivalis EC-serC PHOSPHOSERINE AMINOTRANSFERASE (EC 2_6_1_52) 
2_6_1_52 273 Pasteurella multocida serC PHOSPHOSERINE AMINOTRANSFERASE (EC 2_6_1_52) 
2_6_1_52 561 Neisseria gonorrhoeae EC-serC PHOSPHOSERINE AMINOTRANSFERASE (EC 2_6_1_52) 
2_6_1_52 734 Mycobacterium tuberculosis serC PHOSPHOSERINE AMINOTRANSFERASE (EC 2_6_1_52) 
2_6_1_52 2560 Mycobacterium leprae BS-serC PHOSPHOSERINE AMINOTRANSFERASE (EC 2_6_1_52) 
2_6_1_52 2707 Mycobacterium lepraesp|O33062 PHOSPHOSERINE AMINOTRANSFERASE (EC 2_6_1_52) 
2_6_1_52 1663 Mycobacterium bovis BS-serC PHOSPHOSERINE AMINOTRANSFERASE (EC 2_6_1_52) 
2_6_1_52 1879 Klebsiella pneumoniae PHOSPHOSERINE AMINOTRANSFERASE (EC 2_6_1_52) 
2_6_1_52 19442 Haemophilus influenzae HI1167 PHOSPHOSERINE AMINOTRANSFERASE (EC 2_6_1_52) 
2_6_1_52 918 Haemophilus ducreyi BS-serC PHOSPHOSERINE AMINOTRANSFERASE (EC 2j5_l_52) 
2_6_1_52 873 Escherichia coli serC PHOSPHOSERINE AMINOTRANSFERASE (EC 2_6_1_52) 
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2_6_1_52 1484 Corynebactenum diphthenae PHOSPHOSERJNE AMINOTRANSFERASE (EC 2_6_1_52) 
2_6_1_52 2769 Campylobacter jejuni serC PHOSPHOSERINE AMINOTRANSFERASE (EC 2_6_l_52) 
2_6_1_52 196 Bordetella pertussis EC-serC PHOSPHOSERINE AMINOTRANSFERASE (EC 2_6_1_52) 
2_6_1_52 8765 Bordetella bronchiseptica PHOSPHOSERINE AMINOTRANSFERASE (EC 2_6_1_52) 
2_6_1_52 1002 Bacillus subtilis serC PHOSPHOSERINE AMINOTRANSFERASE (EC 2_6_1_52) 
2_6_1_57 7907 Yersinia pseudotuberculosis EC-tyrB AROMATIC- AMINO- ACID AMINOTRANSFERASE (EC 
2_6_I_57) 

2 6157 1614 Yersinia pestis EC-tyrB AROMATIC- AMINO- ACID AMINOTRANSFERASE (EC 2_6_1_57) 
2_6_1_57 7019 Vibrio cholerae El Tor N16961ORFA00156 AROMATIC- AMINO-ACID 
AMINOTRANSFERASE (EC 2_6_1_57) 

2_6_1_57 1837 Salmonella typhimurium tyrB AROMATIC-AMINO-ACID AMINOTRANSFERASE (EC 

2_6_1_57) 

2_6_1_57 4308 Salmonella typhi AROMATIC-AMINO-ACID AMINOTRANSFERASE (EC 2_6_1_57) 
2_6_1_57 4199 Salmonella paratyphi AROMATIC-AMINO-ACID AMINOTRANSFERASE (EC 2_6_1_57) 
2_6_1_57 4200 Salmonella paratyphi AROMATIC-AMINO-ACID AMINOTRANSFERASE (EC 2_6_1_57) 
2_6_1_57 1048 Salmonella ententidis AROMATIC-AMINO-ACID AMINOTRANSFERASE (EC 2_6_1_57) 
2_6_1_57 2351 Salmonella dublin AROMATIC-AMINO-ACID AMINOTRANSFERASE (EC 2_6_1_57) 
2_6_1_57 6038 Pseudomonas aeruginosa phhC AROMATIC-AMINO-ACID AMINOTRANSFERASE (EC 
2_6_1_57) 

2_6_1_57 7121 Pseudomonas aeruginosa PA3139 AROMATIC-AMINO-ACID AMINOTRANSFERASE (EC 
2_6_l_57) 

2_6_1_57 451 Neisseria gonorrhoeae EC-tyrB AROMATIC-AMINO-ACID AMINOTRANSFERASE (EC 
2_6_1_57) 

2_6_l_57 8455 Klebsiella pneumoniae AROMATIC-AMINO-ACID AMINOTRANSFERASE (EC 2_6_1_57) 
2_6_1_57 3940 Escherichia coll tyrB AROMATIC-AMINO-ACID AMINOTRANSFERASE (EC 2_6_1_57) 
2_6_1_57 607 Chlamydia trachomatis D/UW-3/Cx tyrB AROMATIC-AMINO-ACID AMINOTRANSFERASE 

(EC 2_6_1_57) 

2_6_1_57 5 Chlamydia pneumoniae AR39 CP0005 AROMATIC-AMINO-ACID AMINOTRANSFERASE (EC 

2_6_1_57) 

2_6_1_57 681 Chlamydia pneumoniae CWL029 tyrB AROMATIC-AMINO-ACID AMINOTRANSFERASE (EC 

2_6_1_57) 

2_6_1_57 2070 Bordetella pertussis AROMATIC-AMINO-ACID AMINOTRANSFERASE (EC 2_6_1_57) 
2_6_1_57 4652 Bordetella pertussis AROMATIC-AMINO-ACID AMINOTRANSFERASE (EC 2_6_1_57) 
2_6_1_57 61 16 Bordetella bronchiseptica EC-tyrB AROMATIC-AMINO-ACID AMINOTRANSFERASE (EC 
2_6_1_57) 

2jS_l_62 6402 Yersinia pseudotuberculosis EC-bioA ADENOSYLMETHIONINE-8-AMINO-7- 
OXONONANOATE AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 1009 Yersinia pestis EC-bioA ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_l_62 4937 Vibrio cholerae El Tor N16961 ORF01453 ADENOSYLMETHIONINE-8-AMINO-7- 
OXONONANOATE AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 2106 Streptococcus mutans ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_l_62 1428 Staphylococcus aureus EC-bioA ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 2635 Staphylococcus aureus ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 1581 Salmonella typhimurium bioA ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 7058 Salmonella typhimurium ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 3590 Salmonella typhi ADENOSYLMETHIONINE-8- AMINO- 7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 151 Salmonella paratyphi ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 152 Salmonella paratyphi ADENOSYLMETHIONINE-8-AMINO- 7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 1892 Salmonella paratyphi ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 1893 Salmonella paratyphi ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 
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2_6_1_62 7017 Salmonella paratyphi ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 4712 Salmonella ententidis ADENOSYLMETHIONINE-8- AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 2737 Salmonella dublin ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 7638 Saccharomyces cerevtsiae BI03 ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 7354 Pseudomonas aeruginosa bioA ADENOSYLMETH30NINE-8-AM1NO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 602 Porphyromonas gingtvalis EC-bioA ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 1 174 Pasteurella multocida bioA ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 761 Neisseria gonorrhoeae EC-bioA ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 2622 Mycobacterium tuberculosis bioA ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 1580 Mycobacterium lepraesp|P45488 ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 12 Mycobacterium bovis BS-bioA ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 893 1 Klebsiella pneumoniae ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 388 Helicobacter pylori HP0976 ADENOSYLMETHIONINE-8- AMINO- 7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 907 Helicobacter pylori J99sp|Q9ZKM5 ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 14991 Haemophilus influenzae HI 1554 ADENOSYLMETHIONINE-8- AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 550 Haemophilus ducreyi EC-bioA ADENOSYLMETHIONINE-8- AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 4623 Escherichia coll bioA ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 821 Corynebacterium diphtheriae ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 3486 Clostridium acetobutylicum 25557837_C2_9 ADENOSYLMETHIONINE-8-AMINO-7- 
OXONONANOATE AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 811 Chlamydia pneumoniae AR39 CP081 1 ADENOSYLMETHIONINE-8-AMINO-7- 
OXONONANOATE AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 963 Chlamydia pneumoniae CWL029 EC-bioA ADENOSYLMETHIONINE-8-AMINO-7- 
OXONONANOATE AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 2263 Campylobacter jejuni bioA ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 2212 Bordetella pertussis EC-bioA ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 925 Bacillus subtilis yhxA ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_62 3017 Bacillus subtilis bioA ADENOSYLMETHIONINE-8-AMINO-7-OXONONANOATE 
AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_66 5309 Yersinia pseudotuberculosis EC-avtA VALINE- PYRUVATE AMINOTRANSFERASE (EC 

2j5_ljS6) 

2_6_1_66 1252 Yersinia pestis EC-avtA VALINE—PYRUVATE AMINOTRANSFERASE (EC 2_6_1_66) 
2_6_1_66 3903 Vibrio cholerae El Tor N16961 ORF00045 VALINE-PYRUVATE AMINOTRANSFERASE (EC 
2_6_1_66) 

2_6_1_66 3160 Salmonella typhimurium avtA VALINE-PYRUVATE AMINOTRANSFERASE (EC 2_6_1_66) 
2_6_1_66 2826 Salmonella typhi VALINE-PYRUVATE AMINOTRANSFERASE (EC 2_6_1_66) 
2_6_1_66 4522 Salmonella paratyphi VALINE-PYRUVATE AMINOTRANSFERASE (EC 2_6_1_66) 
2_6_1_66 4523 Salmonella paratyphi VALINE-PYRUVATE AMINOTRANSFERASE (EC 2_6_1_66) 
2_6_1_66 2212 Salmonella enteritidis VALINE-PYRUVATE AMINOTRANSFERASE (EC 2_6_1_66) 
2_6_1_66 1392 Neisseria gonorrhoeae EC-avtA VALINE- PYRUVATE AMINOTRANSFERASE (EC 2_6_1_66) 
2_6_1_66 4696 Klebsiella pneumoniae VALINE-PYRUVATE AMINOTRANSFERASE (EC 2_6_1_66) 
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2_6_1_66 4697 Klebsiella pneumoniae VALINE—PYRUVATE AMINOTRANSFERASE (EC 2_6_1_66) 
2_6_1_66 4698 Klebsiella pneumoniae VALINE-PYRUVATE AMINOTRANSFERASE (EC 2_6_1_66) 
2_6_1_66 4699 Klebsiella pneumoniae VALINE— PYRUVATE AMINOTRANSFERASE (EC 2_6_1_66) 
2_6_1_66 3492 Escherichia coli avtA VALINE-PYRUVATE AMINOTRANSFERASE (EC 2_6_1_66) 
2_6_1_9 7519 Yersinia pseudotuberculosis EC-hisC H1STIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 
2_6_1_9) 

2_6_1_9 363 Yersinia peslis EC-hisC HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 4960 Vibrio cholerae El Tor N16961 ORF01479 HISTIDINOL-PHOSPHATE AMINOTRANSFERASE 

(EC 2_6_1_9) 

2_6_1_9 1 161 Streptococcus mutans EC-hisC HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 
2_6_1_9) 

2_6_1_9 1896 Staphylococcus aureus BS-hisC HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 
2_6_1_9) 

2_6_1_9 1910 Staphylococcus aureus EC-hisC HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 
2_6_1_9) 

2_6_1_9 2249 Salmonella typhimurium hisC HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 1209 Salmonella typhi HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 1574 Salmonella paratyphi HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 1575 Salmonella paratyphi HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 1576 Salmonella paratyphi HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 1577 Salmonella paratyphi HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 52 Salmonella enteritidis HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 3212 Salmonella dublin HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 6721 Saccharomyces cerevisiae HIS5 HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 
2_6_1_9) 

2_6_1_9 289 Pseudomonas aeruginosa hisCl HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 3028 Pseudomonas aeruginosa hisC2 HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 

2_6J_9) 

2_6_1_9 8442 Pseudomonas aeruginosa PA2531 HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 
2_6_1_9) 

2_6_1_9 171 Porphyromonas gingivalis HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 502 Porphyromonas gingivalis HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_l_9) 
2_6_1_9 274 Pasteurella multocida hisH_l HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 1891 Pasteurella multocida hisC HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 53 Neisseria gonorrhoeae EC-hisC HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 1423 Mycobacterium tuberculosis hisC2 HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 
2_6_1_9) 

2„6_1_9 2634 Mycobacterium tuberculosis hisC HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 

2_6_1_9) 

2_6_1_9 717 Mycobacterium leprae HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 718 Mycobacterium leprae HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 1688 Mycobacterium lepraetr|Q9X7B8 HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 

2_6_1_9) 

2_6_1_9 2854 Mycobacterium leprae HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 151 Mycobacterium bovis BS-hisC HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 2255 Mycobacterium bovis EC-hisC HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 
2_6_1_9) 

2_6_1_9 2256 Mycobacterium bovis HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 3964 Klebsiella pneumoniae HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 7759 Klebsiella pneumoniae HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 1005 Haemophilus influenzae HI0470 HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 
2_6_1_9) 

2_6_1_9 19443 Haemophilus influenzae HI1166 HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 
2_6_1_9) 

2_6_1_9 1969 Escherichia coli hisC HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 34 Corynebacterium diphtheriae HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 940 Corynebacterium diphtheriae HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 1 144 Clostridium difficile EC-hisC HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 1618 Clostridium difficile BS-hisC HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 1010 Clostridium acetobutylicum 23438750_F1_1 HISTIDINOL-PHOSPHATE AMINOTRANSFERASE 
(EC 2_6_1_9) 

2_6_1_9 712 Campylobacter jejuni Cjl436c HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
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2_6_1_9 714 Campylobacter jejuni Cj 1437c HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6J_9) 
2_6_1_9 2278 Campylobacter jejuni hisC HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_i_9) 
2_6_1_9 762 Bordetella pertussis EC-hisC HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 4302 Bordetella pertussis EC-hisC HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_6_1_9 7808 Bordetella bronchiseptica EC-hisC HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 
2_6_1_9) 

2_6_1_9 8129 Bordetella bronchiseptica EC-hisC HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 

2_6_1_9) 

2_6_1_9 2258 Bacillus subtihs hisC HISTIDINOL-PHOSPHATE AMINOTRANSFERASE (EC 2_6_1_9) 
2_7_1_108 6646 Saccharomyces cerevisiae SEC59 DOLICHOL KINASE (EC 2_7_1J08) 
2_7_1_1 16 7358 Yersinia pseudotuberculosis ISOCITRATE DEHYDROGENASE KINASE/PHOSPHATASE 
(IDH KINASE/PHOSPHATASE) (EC 2_7_1_1 16) (EC 3_1_3_-) 

2_7_1_1 16 3774 Yersinia pestis ISOCITRATE DEHYDROGENASE KINASE/PHOSPHATASE (IDH 
KINASE/PHOSPHATASE) (EC 2_7_1_116) (EC 3_1_3_-) 

2_7_1_1 16 3000 Salmonella typhimunum aceK ISOCITRATE DEHYDROGENASE KINASE/PHOSPHATASE 
(IDH KINASE/PHOSPHATASE) (EC 2_7_1_116) (EC 3_1_3_-) 

2_7_l_l 16 3684 Salmonella typhi ISOCITRATE DEHYDROGENASE KINASE/PHOSPHATASE (IDH 
KINASE/PHOSPHATASE) (EC 2_7J_116) (EC 3_1_3_-) 

2_7_l_l 16 1 127 Salmonella paratyphi ISOCITRATE DEHYDROGENASE KINASE/PHOSPHATASE (IDH 
KINASE/PHOSPHATASE) (EC 2_7_1_116) (EC 3_1_3_-) 

2_7_l_l 16 3995 Salmonella ententidis ISOCITRATE DEHYDROGENASE KINASE/PHOSPHATASE (IDH 
KINASE/PHOSPHATASE) (EC 2_7_1_116) (EC 3_1_3_-) 

2_7_1_1 16 1995 Salmonella dublin ISOCITRATE DEHYDROGENASE KINASE/PHOSPHATASE (IDH 
KINASE/PHOSPHATASE) (EC 2_7_1_116) (EC 3_1_3_-) 

2_7_1_1 16 5168 Pseudomonas aeruginosa aceK ISOCITRATE DEHYDROGENASE KINASE/PHOSPHATASE 
(IDH KINASE/PHOSPHATASE) (EC 2_7_1_1 16) (EC 3_1_3_-) 

2_7_1_1 16 1551 Klebsiella pneumoniae ISOCITRATE DEHYDROGENASE KINASE/PHOSPHATASE (IDH 
KINASE/PHOSPHATASE) (EC 2_7_1_1 16) (EC 3_1_3_-) 

2_7_1_1 16 1552 Klebsiella pneumoniae ISOCITRATE DEHYDROGENASE KINASE/PHOSPHATASE (IDH 
KINASE/PHOSPHATASE) (EC 2_7_1_1 16) (EC 3_1_3_-) 

2_7_1_1 16 3902 Escherichia coli aceK ISOCITRATE DEHYDROGENASE KINASE/PHOSPHATASE (IDH 
KINASE/PHOSPHATASE) (EC 2_7_1_1 16) (EC 3_1_3_-) 

2_7_1_1 16 2514 Bordetella pertussis ISOCITRATE DEHYDROGENASE KINASE/PHOSPHATASE (IDH 
KINASE/PHOSPHATASE) (EC 2_7_1_1 16) (EC 3_1_3_-) 

2_7_1_1 16 2515 Bordetella pertussis ISOCITRATE DEHYDROGENASE KINASE/PHOSPHATASE (IDH 
KINASE/PHOSPHATASE) (EC 2_7_1_1 16) (EC 3_1_3_-) 

2_7_1_1 16 8094 Bordetella bronchiseptica ISOCITRATE DEHYDROGENASE KINASE/PHOSPHATASE (IDH 
KINASE/PHOSPHATASE) (EC 2_7_1_116) (EC 3_1_3_-) 

2_7_1_12 6601 Yersinia pseudotuberculosis THERMORESISTANT GLUCONOKINASE (EC 2_7J_12) 
2_7_1_12 1566 Yersinia pestis GLUCONOKINASE (EC 2_7_1_12) 

2_7_1_12 5225 Yersinia pestis THERMORESISTANT GLUCONOKINASE (EC 2_7_l_12) 
2_7_1_12 1980 Staphylococcus aureus BS-gntK GLUCONOKINASE (EC 2_7_1_12) 
2_7_1_12 3683 Staphylococcus aureus GLUCONOKINASE (EC 2_7_1_12) 

2_7_1_12 4248 Salmonella typhimurium gntK THERMORESISTANT GLUCONOKINASE (EC 2_7_1_12) 

2_7_1_12 6203 Salmonella typhimurium idnK THERMOSENSITIVE GLUCONOKINASE (EC 2_7_1_12) 

2_7_1_12 1280 Salmonella typhi THERMORESISTANT GLUCONOKINASE (EC 2_7_1_12) 

2_7_1_12 2042 Salmonella paratyphi THERMOSENSITIVE GLUCONOKINASE (EC 2_7_1_12) 

2_7_1_12 4319 Salmonella enteritidis THERMORESISTANT GLUCONOKINASE (EC 2_7_1_12) 

2_7_1_12 4367 Salmonella ententidis THERMOSENSITIVE GLUCONOKINASE (EC 2_7_1_12) 

2_7_1_12 2229 Salmonella dublin THERMOSENSITIVE GLUCONOKINASE (EC 2_7_1_12) 

2_7_1_12 3972 Salmonella dublin THERMORESISTANT GLUCONOKINASE (EC 2_7_1_12) 

2_7_1_12 6201 Saccharomyces cerevisiae YDR248C THERMORESISTANT GLUCONOKINASE (EC 2_7_1_12) 

2_7_1_12 819 Pseudomonas aeruginosa PA2321 GLUCONOKINASE (EC 2_7_1_12) 

2_7_1_12 1653 Pasteurella multocida glk THERMORESISTANT GLUCONOKINASE (EC 2_7_1_12) 

2_7_1_12 1478 Neisseria gonorrhoeae EC-gntV THERMORESISTANT GLUCONOKINASE (EC 2_7_1_12) 

2_7_I_12 4658 Klebsiella pneumoniae THERMORESISTANT GLUCONOKINASE (EC 2_7_1_12) 

2_7_1_12 4152 Escherichia coli gntV THERMOSENSITIVE GLUCONOKINASE (EC 2_7_I_12) 

2_7_1_12 6013 Escherichia coli gntK THERMORESISTANT GLUCONOKINASE (EC 2_7_1_12) 

2_7_1_12 2095 Enterococcus faecium (DOE) GLUCONOKINASE (EC 2_7_l_12) 

2_7_1_12 718 Corynebacterium diphtheriae THERMORESISTANT GLUCONOKINASE (EC 2_7_1_12) 

2_7_1_12 4000 Bacillus subtilis gntK GLUCONOKINASE (EC 2_7_1_12) 
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2_7_1_130 7622 Yerstnia pseudotuberculosis EC-ycaH TETRAACYLDISACCHARIDE 4'-KINASE (EC 
2_7_1_130) 

2_7_1_130 274 Yersinia pestis EC-ycaH TETRAACYLDISACCHARIDE 4'-KINASE (EC 2_7_1_130) 
2_7_1_130 5673 Vibrio cholerae El Tor N 16961 ORF02370 TETRAACYLDISACCHARIDE 4'-KINASE (EC 

2_7_1_130) 

2_7_1_130 2426 Salmonella typhimunum lpxK TETRAACYLDISACCHARIDE 4'-KINASE (EC 2_7_l_130) 
2_7_1_130 2237 Salmonella typhi TETRAACYLDISACCHARIDE 4'- KINASE (EC 2_7_1 J30) 
2_7_1_130 2316 Salmonella paratyphi TETRAACYLDISACCHARIDE 4'-KINASE (EC 2_7_1_I30) 
2_7_1_130 2635 Salmonella ententidis TETRAACYLDISACCHARIDE 4'-KJNASE (EC 2_7_1_130) 
2_7_1_130 6344 Pseudomonas aeruginosa lpxK TETRAACYLDISACCHARIDE 4'-KINASE (EC 2_7_1_130) 
2_7_1_130 493 Porphyromonas gmgivalis EC-ycaH PROBABLE TETRAACYLDISACCHARIDE 4'-KlNASE 
(EC2_7_1_130) 

2_7J_130 1681 Pasteurella multocida lpxK TETRAACYLDISACCHARIDE 4'-KINASE (EC 2_7_1_130) 
2_7_1_130 637 Neisseria gonorrhoeae EC-ycaH TETRAACYLDISACCHARIDE 4'-KINASE (EC 2_7_1_130) 
2_7_1_130 3001 Klebsiella pneumoniae TETRAACYLDISACCHARIDE 4'-KINASE (EC 2_7_i_130) 
2_7_1_130 315 Helicobacter pylori J99tr|Q9ZMBl PROBABLE TETRAACYLDISACCHARIDE 4'-KINASE (EC 
2_7_1_130) 

2_7_1_130 18129 Haemophilus influenzae HI0O59 TETRAACYLDISACCHARIDE 4'-KINASE (EC 2_7_1_130) 
2_7_1_130 1397 Haemophilus ducreyi EC-ycaH TETRAACYLDISACCHARIDE 4'-KINASE (EC 2_7_1_130) 
2_7_1_130 881 Escherichia coli ycaH TETRAACYLDISACCHARIDE 4'-KINASE (EC 2_7_1_130) 
2_7_1_130 223 Chlamydia pneumoniae AR39 CP0223 TETRAACYLDISACCHARIDE 4'-KINASE (EC 

2_7_1_130) 

2_7_1_130 417 Campylobacter jejuni lpxK PROBABLE TETRAACYLDISACCHARIDE 4'-KINASE (EC 

2J7JJ30) 

2_7_1_130 2451 Bordetella pertussis EC-ycaH TETRAACYLDISACCHARIDE 4'-KINASE (EC 2_7_1_130) 

2_7_1_130 6246 Bordetella bronchiseptica EC-ycaH TETRAACYLDISACCHARIDE 4'-KINASE (EC 2_7_1_130) 

2_7_1_144 6436 Yersinia pseudotuberculosis EC-agaZ TAGATOSE 6-PHOSPHATE KINASE (EC 2_7_1_144) 

2„7_1_144 3933 Yersinia pestis EC-agaZ TAGATOSE 6-PHOSPHATE KINASE (EC 2_7_1_144) 

2_7_1_144 422 Streptococcus pyogenes TAGATOSE-6-PHOSPHATE KINASE (EC 2_7_1_144) 

2_7_l_144 610 Streptococcus pyogenes lacC_2 TAGATOSE-6-PHOSPHATE KINASE (EC 2_7_1_I44) 

2_7_1_144 137 Streptococcus pneumoniae TAGATOSE-6-PHOSPHATE KINASE (EC 2_7_1_144) 

2_7_1_144 1827 Streptococcus pneumoniae TAGATOSE-6-PHOSPHATE KINASE (EC 2_7_1_144) 

2_7_I_144 104 Streptococcus mutanssp|P26421 TAGATOSE-6- PHOSPHATE KINASE (EC 2_7_1_144) 

2_7_1_144 542 Streptococcus equi TAGATOSE-6-PHOSPHATE KINASE (EC 2_7_1_144) 

2_7_1_144 2822 Staphylococcus aureussp|Pl 1099 TAGATOSE-6-PHOSPHATE KINASE (EC 2_7_1_144) 

2_7_1_144 3849 Salmonella typhimunum gatZ TAGATOSE 6-PHOSPHATE KINASE (EC 2_7_1_144) 

2_7_1_144 3101 Salmonella typhi TAGATOSE 6-PHOSPHATE KINASE (EC 2_7_1_144) 

2_7_1_144 3 102 Salmonella typhi TAGATOSE 6-PHOSPHATE KINASE (EC 2_7_1_144) 

2_7_1_144 5803 Salmonella paratyphi TAGATOSE 6-PHOSPHATE KINASE (EC 2_7_1_144) 

2_7_1_144 5804 Salmonella paratyphi TAGATOSE 6-PHOSPHATE KINASE (EC 2_7_1_144) 

2_7_1_144 3676 Salmonella enteritidis TAGATOSE 6-PHOSPHATE KINASE (EC 2_7_1_144) 

2_7_1_144 2340 Klebsiella pneumoniae TAGATOSE 6-PHOSPHATE KINASE (EC 2_7_1_144) 

2_7_1_144 3056 Escherichia coli agaZ TAGATOSE 6-PHOSPHATE KINASE (EC 2_7_1_144) 

2_7_1_144 5275 Escherichia coli gatZ TAGATOSE 6-PHOSPHATE KINASE (EC 2_7_1_144) 

2_7_1_144 1877 Enterococcus faecium (DOE) TAGATOSE-6-PHOSPHATE KINASE (EC 2_7_1_144) 

2_7_1_144 2226 Enterococcus faecalis TAGATOSE-6-PHOSPHATE KINASE (EC 2_7_1_144) 

2_7_1_144 948 Clostridium difficile TAGATOSE-6-PHOSPHATE KINASE (EC 2_7_1_144) 

2_7_1_144 2748 Clostridium difficile EC-agaZ TAGATOSE 6-PHOSPHATE KINASE (EC 2_7_1_144) 

2_7_1_144 1918 Clostridium acetobutylicum 667218_C3_41 TAGATOSE-6- PHOSPHATE KINASE (EC 

2_7_1_144) 

2_7_1_15 4407 Yersinia pseudotuberculosis BS-rbsK RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 5200 Yersinia pseudotuberculosis RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 6100 Yersinia pseudotuberculosis RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 823 Yersinia pestis RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 2459 Yersinia pestis EC-rbsK RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 4154 Yersinia pestis RIBOKINASE (EC 2_7_1_15) 

2_7_1_15 6650 Vibrio cholerae El Tor N 1696 1ORFA01060 RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 1292 Staphylococcus aureus EC-rbsK RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 2732 Staphylococcus aureus EC-yeil RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 2192 Salmonella typhimurium rbsK RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 3197 Salmonella typhimunum yihV RIBOKINASE (EC 2_7_1_15) 
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2_7_1_15 4242 Salmonella typhimunum TRANSCRIPTIONAL REGULATOR, deoR FAMILY / RIBOKINASE 
(EC 2_7_1_15) 

2_7_1_15 4670 Salmonella typhimunum yegV RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 5721 Salmonella typhimunum RIBOKINASE (EC 2_7_l_15) 

2_7_1_15 5926 Salmonella typhimunumtrSQ9Z4S5 TRANSCRIPTIONAL REGULATOR, deoR FAMILY / 
RIBOKINASE (EC 2_7_1_15) 

2_7_1_15 1069 Salmonella typhi RIBOKINASE (EC 2_7_1_15) 
2_7_t_l5 1 197 Salmonella typhi RIBOKINASE (EC 2_7_1_I5) 
2_7_t_15 2725 Salmonella typhi RIBOKINASE (EC 2_7_1_I5) 

2_7_1_I5 2943 Salmonella typhi TRANSCRIPTIONAL REGULATOR, deoR FAMILY / RIBOKINASE (EC 
2_7_1_15) 

2_7_1_15 3827 Salmonella typhi TRANSCRIPTIONAL REGULATOR, deoR FAMILY / RIBOKINASE (EC 
2_7_1_15) 

2_7_1_15 4499 Salmonella typhi RIBOKINASE (EC 2_7_1_15) 

2_7_1_15 5780 Salmonella typhi TRANSCRIPTIONAL REGULATOR, deoR FAMILY / RIBOKINASE (EC 

2_7_1_15) 

2_7_I_15 1643 Salmonella paratyphi RIBOKINASE (EC 2_7_1_15) 
2_7J_15 1645 Salmonella paratyphi RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 2776 Salmonella paratyphi RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 5075 Salmonella paratyphi RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 5765 Salmonella paratyphi RIBOKINASE (EC 2_7_l_15) 
2_7_1_15 5766 Salmonella paratyphi RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 6196 Salmonella paratyphi RIBOKINASE (EC 2_7_1_15) 

2_7_1_15 533 Salmonella ententidis TRANSCRIPTIONAL REGULATOR, deoR FAMILY / RIBOKINASE (EC 
2_7_1_15) 

2_7_1_15 1401 Salmonella enteritidis RIBOKINASE (EC 2_7_1_15) 
2_7_1_I5 1870 Salmonella enteritidis RIBOKINASE (EC 2_7_1_15) 
2_7_l_15 4299 Salmonella enteritidis RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 5080 Salmonella enteritidis RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 1069 Salmonella dublin RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 1657 Salmonella dublin RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 3046 Salmonella dublin RIBOKINASE (EC 2_7_1_15) 

2_7_1_15 4183 Salmonella dubhn TRANSCRIPTIONAL REGULATOR, deoR FAMILY / RIBOKINASE (EC 

2_7_1_15) 

2_7_1_15 1932 Saccharomyces cerevisiae RBK1 RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 6122 Pseudomonas aeruginosa rbsK RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 570 Pasteurella multocida rbsK RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 208 Mycobacterium tuberculosis cbhK RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 1099 Mycobacterium tuberculosis rbsK RIBOKINASE (EC 2_7_1_I5) 
2_7_1_15 501 Mycobacterium leprae RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 2389 Mycobacterium bovis EC-yhfQ RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 4920 Mycobacterium bovis RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 4150 Klebsiella pneumoniae RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 4151 Klebsiella pneumoniae RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 4465 Klebsiella pneumoniae RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 4466 Klebsiella pneumoniae RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 6196 Klebsiella pneumoniae RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 7693 Klebsiella pneumoniae RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 631 Helicobacter pylon J99tr|Q9ZLE9 RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 1061 Haemophilus influenzae HI0505 RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 2048 Escherichia coli b2100 RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 2109 Escherichia coli yeil RIBOKINASE (EC 2_7_1_15) 
2_7J_15 3671 Escherichia coli rbsK RIBOKINASE (EC 2_7_l_15) 
2_7_1_15 3782 Escherichia coli yihV RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 5317 Escherichia coli yeiC RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 2850 Enterococcus faecium (DOE) RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 346 Enterococcus faecalis EC-rbsK RIBOKINASE (EC 2_7_1_15) 

2_7_1_15 2864 Enterococcus faecalis TRANSCRIPTIONAL REGULATOR, deoR FAMILY / RIBOKINASE (EC 
2_7_1_15) 

2_7_1_15 226 Corynebacterium diphtheriae RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 300 Clostridium difficile EC-rbsK RIBOKINASE (EC 2_7_1_15) 
2_7_1_15 3587 Bacillus subtilis rbsK RIBOKINASE (EC 2_7_1_15) 
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2_7_1_16 5545 Yersinia pseudotuberculosis EC-araB L-RIBULOKINASE (EC 2_7_1_16) 

2_7_1_16 1547 Yersinia pestis EC-araB L-RIBULOKINASE (EC 2_7_l_16) 

2_7_1_16 2994 Staphylococcus aureus L-RIBULOKINASE (EC 2_7_1_16) 

2_7_1_16 294 Salmonella typhimunum araB L-RIBULOKINASE (EC 2_7J_16) 

2_7_1_16 914 Salmonella typhi L-RIBULOKINASE (EC 2_7_1_16) 

2_7_1_16 277 Salmonella paratyphi L-RIBULOKINASE (EC 2_7_1_16) 

2_7_1_16 278 Salmonella paratyphi L-RIBULOKINASE (EC 2_7_1_16) 

2_7_1_16 1715 Salmonella paratyphi L-RIBULOKINASE (EC 2_7_1_16) 

2_7_1_16 1717 Salmonella paratyphi L-RIBULOKINASE (EC 2_7_1_16) 

2_7_1_16 3860 Salmonella ententidis L-RIBULOKINASE (EC 2_7_1_16) 

2_7_1_16 1565 Salmonella dublin L-RIBULOKINASE (EC 2_7_1_16) 

2_7_1_16 3785 Klebsiella pneumoniae L-RIBULOKINASE (EC 2_7_1_16) 

2_7_1_16 3786 Klebsiella pneumoniae L-RIBULOKINASE (EC 2_7_1_16) 

2_7_1_16 3787 Klebsiella pneumoniae L-RIBULOKINASE (EC 2_7_1_I6) 

2_7_l_16 4313 Escherichia coli araB L-RIBULOKINASE (EC 2_7_1_16) 

2_7_1_16 2873 Bacillus subtilis araB L-RIBULOKINASE (EC 2_7_1_16) 

2_7_1_19 4335 Yersinia pseudotuberculosis PROBABLE PHOSPHORIBULOKINASE (EC 2_7_1_19) 
2_7_1_19 3838 Yersinia pestis EC-prkB PROBABLE PHOSPHORIBULOKINASE (EC 2_7_1_19) 
2_7_1_19 6362 Vibno cholerae El Tor N 16961 ORF03306 PROBABLE PHOSPHORIBULOKINASE (EC 
2_7_l_l9) 

2_7_1_19 3992 Salmonella typhimunum prkB PROBABLE PHOSPHORIBULOKINASE (EC 2_7_1_19) 
2_7_1_19 2429 Salmonella typhi PROBABLE PHOSPHORIBULOKINASE (EC 2_7_1_19) 
2_7_1_19 4848 Salmonella paratyphi PROBABLE PHOSPHORIBULOKINASE (EC 2_7_1_19) 
2_7_1_19 3228 Salmonella enteritidis PROBABLE PHOSPHORIBULOKINASE (EC 2_7_1_19) 
2_7_1_19 2825 Salmonella dublin PROBABLE PHOSPHORIBULOKINASE (EC 2_7_1_19) 
2_7_1_19 5094 Klebsiella pneumoniae PROBABLE PHOSPHORIBULOKINASE (EC 2_7_1 J9) 
2_7_1_19 6648 Escherichia coli prkB PROBABLE PHOSPHORIBULOKINASE (EC 2_7_1_19) 
2_7_1_2 4784 Yersinia pseudotuberculosis EC-yajF GLUCOKINASE (EC 2_7_l_2) 
2_7_1_2 4792 Yersinia pseudotuberculosis GLUCOKINASE (EC 2_7_1_2) 
2_7_1_2 803 Yersinia pestis GLUCOKINASE (EC 2_7_1_2) 
2_7_1_2 3136 Yersinia pestis EC-yajF GLUCOKINASE (EC 2_7_1_2) 
2_7_1_2 5283 Yersinia pestis GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 4147 Vibno cholerae El TorN16961 ORF00377 GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 5344 Vibrio cholerae El Tor N16961 ORF01959 GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 992 Streptococcus pyogenes EC-nagC GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 1023 Streptococcus pyogenes GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 1447 Streptococcus pyogenes glcK GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 1 18 Streptococcus pneumoniae EC-nagC GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 251 Streptococcus pneumoniae EC-yhcI GLUCOKINASE (EC 2_7_l_2) 

2_7_1_2 1714 Streptococcus pneumoniae GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 433 Streptococcus mutans BS-glcK GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 135 Streptococcus equi BS-glcK GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 1 164 Streptococcus equi EC-nagC GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 1697 Streptococcus equi EC-yhcI GLUCOKINASE (EC 2_7_1_2) 

2_7_l_2 1077 Staphylococcus aureus BS-glcK GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 2867 Staphylococcus aureus EC-nagC GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 2203 Salmonella typhimurium yajF GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 2258 Salmonella typhimurium ycfX GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 6072 Salmonella typhimunum glk GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 6830 Salmonella typhimurium GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 145 Salmonella typhi GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 2302 Salmonella typhi GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 2672 Salmonella typhi GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 4570 Salmonella typhi GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 1020 Salmonella paratyphi GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 3472 Salmonella paratyphi GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 4638 Salmonella paratyphi GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 4639 Salmonella paratyphi GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 6986 Salmonella paratyphi GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 1750 Salmonella enteritidis GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 1759 Salmonella enteritidis GLUCOKINASE (EC 2_7_l_2) 

2_7_1_2 3869 Salmonella enteritidis GLUCOKINASE (EC 2_7_1_2) 
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2_7_1_2 3884 Salmonella ententidis GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 31 12 Salmonella dublm GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 4919 Saccharomyces cerevisiae GLK1 GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 4925 Saccharomyces cerevisiae YDR516C GLUCOKINASE (EC 2_7_l_2) 

2_7_1_2 5785 Pseudomonas aeruginosa glk GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 1574 Porphyromonas gingivahs GLUCOKINASE (EC 2_7_1_2) 

2_7_l_2 1575 Porphyromonas gingivahs BS-glcK GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 51 Pasteurella multocida EC-yajF GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 1610 Pasteurella multocida GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 20415 Neurospora crassa GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 568 Neisseria gonorrhoeae GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 5545 Mycobacterium tuberculosis Rv0650 GLUCOKINASE (EC 2_7_1_2) 

2_7_l_2 2100 Klebsiella pneumoniae GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 2101 Klebsiella pneumoniae GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 6594 Klebsiella pneumoniae GLUCOKINASE (EC 2_7_1_2) 

2_7J_2 6595 Klebsiella pneumoniae GLUCOKINASE (EC 2_7_1_2) 

2_7_I_2 6604 Klebsiella pneumoniae GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 6605 Klebsiella pneumoniae GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 8562 Klebsiella pneumoniae GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 504 Helicobacter pylori HP1 103 GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 1019 Helicobacter pylori J99tr|Q9ZKB0 GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 422 Haemophilus influenzae HI0182 GLUCOKINASE (EC 2_7_1_2) 

2_7_l_2 378 Escherichia coli yajF GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 1081 Escherichia coli bl 1 19 GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 5456 Escherichia coli glk GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 603 Enterococcus faecium (DOE) EC-nagC GLUCOKINASE (EC 2_7_l_2) 

2_7_1_2 2396 Enterococcus faecium (DOE) GLUCOKINASE (EC 2_7_l_2) 

2_7_1_2 1455 Enterococcus faecalis BS-glcK GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 1269 Corynebacterium diphthenae GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 321 1 Clostridium difficile BS-glcK GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 3719 Clostridium difficile EC-nagC GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 495 Clostridium acetobutylicum 248067 13_C2_65 GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 1869 Clostridium acetobutylicum 20430327_C2_32 GLUCOKINASE (EC 2_7_1_2) 

2_7_I_2 169 Borrelia burgdorferi BB0831 GLUCOKINASE (EC 2_7_1_2) 

2_7_1_2 2480 Bacillus subtilis glcK GLUCOKINASE (EC 2_7_1_2) 

2_7_1_26 8052 Yersinia pseudotuberculosis EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 3832 Yersinia pestis EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 493 Ureaplasma urealyticum UU355 RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 666 Treponema pallidum TP0888 RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 681 Streptococcus pyogenes mreA RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 1465 Streptococcus pneumoniae EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 1853 Streptococcus mutans EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 13 Streptococcus equi RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN ADENYLYLTRANSFERASE 
(EC 2_7_7_2) 

2_7_1_26 2663 Staphylococcus aureus EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 5767 Salmonella typhimurium ribF RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 4732 Salmonella typhi RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN ADENYLYLTRANSFERASE 
(EC 2_7_7_2) 

2_7_1_26 2866 Salmonella paratyphi RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 1824 Saccharomyces cerevisiae FMN I MONOFUNCTIONAL RIBOFLAVIN KINASE (EC 2_7_1_26) 
2_7_1_26 4167 Pseudomonas aeruginosa ribF RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 
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2_7_1_26 1607 Porphyromonas gmgivalis EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_I_26 767 Pasteurella multocida r.bF RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 334 Neisseria gonorrhoeae EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 674 Mycoplasma pneumoniae MP674 RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 1366 Mycoplasma genitalium MG145 RIBOFLAVIN KINASE (EC 2_7_I_26) / FMN 
ADENYLYLTRANSFERASE (EC 1112) 

2_7_1_26 4232 Mycobacterium tuberculosis nbF RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 2318 Mycobacterium leprae EC-yaaC RIBOFLAVIN KINASE (EC 2_7_t_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 518 Mycobacterium bovis EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 6239 Klebsiella pneumoniae RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 6240 Klebsiella pneumoniae RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 6241 Klebsiella pneumoniae RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 491 Helicobacter pylori HP 1087 RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_l_26 342 Helicobacter pylori J99 ribF RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_I_26 19847 Haemophilus influenzae HI0963 RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 1444 Haemophilus ducreyi EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 25 Escherichia coli yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN ADENYLYLTRANSFERASE 
(EC 2_7_7_2) 

2_7_l_26 3670 Enterococcus faecium (DOE) EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 1322 Corynebactenum diphthenae RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 2033 Clostridium difficile EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 3197 Clostridium acetobutylicum 253 1502_F2_4 RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 91 Chlamydia trachomatis D/UW-3/Cx EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 437 Chlamydia pneumoniae AR39 CP0437 RIBOFLAVIN KINASE (EC 2_7_l_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 287 Chlamydia pneumoniae CWL029 EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26); / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 1403 Campylobacter jejuni nbF RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 21 IT) 

2_7_1_26 974 Bordetella pertussis EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 6588 Bordetella bronchiseptica EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 1667 Bacillus subtilis ribC RIBOFLAVIN KINASE (EC 2_7_I_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_26 2924 Bacillus subtilis nbR MONOFUNCTIONAL RIBOFLAVIN KINASE (EC 2_7_1_26) 
2_7_1_29 5021 Yersinia pseudotuberculosis DIHYDROXY ACETONE KINASE (EC 2_7_1_29) 
2_7_1_29 6227 Yersinia pseudotuberculosis DIHYDROXYACETONE KINASE (EC 2_7_1_29) 
2_7_1_29 2692 Yersinia pestis DIHYDROXYACETONE KINASE (EC 2_7_1_29) 
2_7_1_29 2693 Yersinia pestis DIHYDROXYACETONE KINASE (EC 2_7_1_29) 
2_7_l_29 1209 Staphylococcus aureus DIHYDROXYACETONE KINASE (EC 2_7_1_29) 
2_7_1_29 2416 Staphylococcus aureus DIHYDROXYACETONE KINASE (EC 2_7_1_29) 
2_7_l_29 4574 Saccharomyces cerevisiae DAK1 DIHYDROXYACETONE KINASE (EC 2_7_1_29) 
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2_7_1_29 5059 Saccharomyces cerevisiae DAK2 DIHYDROXYACETONE KINASE (EC 2_7_1_29) 
2_7_l_29 1053 Pasteurella multocida DIHYDROXYACETONE KINASE (EC 2_7_1_29) 
2_7_1_29 1054 Pasteurella multocida DIHYDROXYACETONE KINASE (EC 2_7_1_29) 
2_7_1_29 3670 Klebsiella pneumoniae DIHYDROXYACETONE KINASE (EC 2_7_1_29) 
2_7_1_29 3671 Klebsiella pneumoniae DIHYDROXYACETONE KINASE (EC 2_7_1_29) 
2_7_1_29 3672 Klebsiella pneumoniae DIHYDROXYACETONE KINASE (EC 2_7_1_29) 
2_7_1_29 5554 Klebsiella pneumoniae DIHYDROXYACETONE KINASE (EC 2_7_1_29) 
2_7_1_29 5555 Klebsiella pneumoniae DIHYDROXYACETONE KINASE (EC 2_7_l_29) 
2_7_l_29 5556 Klebsiella pneumoniae DIHYDROXYACETONE KINASE (EC 2_7_1_29) 
2_7_l_29 5557 Klebsiella pneumoniae DIHYDROXYACETONE KINASE (EC 2_7_1_29) 
2_7_l_29 481 1 Escherichia coli bl 199 DIHYDROXYACETONE KINASE (EC 2_7_1_29) 
2_7_1_29 4812 Escherichia coli bl200 DIHYDROXYACETONE KINASE (EC 2_7_1_29) 
2_7_1_29 1935 Enterococcus faecium (DOE) DIHYDROXYACETONE KINASE (EC 2_7_1_29) 
2_7_1_29 1939 Enterococcus faecium (DOE) DIHYDROXYACETONE KINASE (EC 2_7_1„29) 
2_7_1_29 480 Enterococcus faecahs DIHYDROXYACETONE KINASE (EC 2_7_1_29) 
2_7_1_29 481 Enterococcus faecaiis DIHYDROXYACETONE KINASE (EC 2_7_1_29) 
2_7_1_29 21 16 Corynebacterium diphthenae DIHYDROXYACETONE KINASE (EC 2_7_1_29) 
2_7_1_29 2360 Corynebacterium diphtheriae DIHYDROXYACETONE KINASE (EC 2_7_1_29) 
2_7_1_3 1 5010 Yersinia pseudotuberculosis BS-yxaA GLYCERATE KINASE (EC 2_7_1_3 1) 
2_7_1_31 1491 Yersinia pestis GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_31 7409 Vibrio cholerae El TorN16961ORFA00642 GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_31 495 Streptococcus pyogenes BS-yxaA GLYCERATE KINASE (EC 2_7_1_31) 

2_7_l_3l 1335 Streptococcus pneumoniae EC-yhaD GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_31 904 Streptococcus mutans BS-yxaA GLYCERATE KINASE (EC 2_7_1_31) 

2_7_I_31 1985 Staphylococcus aureus BS-yxaA GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_31 2791 Salmonella typhimurium GLYCERATE KINASE (EC 2_7_1_3I) 

2_7_1_31 4589 Salmonella typhimurium GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_31 6610 Salmonella typhimurium glxK GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_31 653 Salmonella typhi GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_31 1542 Salmonella typhi GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_31 1738 Salmonella typhi GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_31 2144 Salmonella typhi GLYCERATE KINASE (EC 2_7_1_31) 

2_7_l_31 3518 Salmonella paratyphi GLYCERATE KINASE (EC 2_7_l_31) 

2_7_1_31 3651 Salmonella paratyphi GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_31 4042 Salmonella paratyphi GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_3 1 5621 Salmonella paratyphi GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_31 6935 Salmonella paratyphi GLYCERATE KINASE (EC 2_7_l_3l) 

2_7_1_31 2476 Salmonella enteritidis GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_31 2779 Salmonella enteritidis GLYCERATE KINASE (EC 2_7_l_31) 

2_7_1_3 1 3845 Salmonella enteritidis GLYCERATE KINASE (EC 2_7_1_3 1 ) 

2_7_1_3 1 3846 Salmonella enteritidis GLYCERATE KINASE (EC 2_7_l_3 1) 

2_7_1_3 1 3092 Salmonella dublin GLYCERATE KINASE (EC 2_7_1_3 1) 

2_7_1_31 3736 Salmonella dublin GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_31 4456 Salmonella dublin GLYCERATE KINASE 2 (EC 2_7_1_31) 

2_7_1_31 4524 Salmonella dublin GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_31 3144 Pseudomonas aeruginosa PA1499 glycerate kinase (EC 2_7_1_31) 

2_7_1_3 1 5403 Pseudomonas aeruginosa PA1052 GLYCERATE KINASE (EC 2_7_l_3t) 

2_7_I_31 643 Porphyromonas gingivalis EC-yhaD GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_31 1 104 Pasteurella multocida PM1741 GLYCERATE KINASE (EC 2_7_1_3 1) 

2_7_1_3 1 2209 Neisseria gonorrhoeae GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_31 21 1 Mycobacterium tuberculosis Rv2205c GLYCERATE KINASE (EC 2_7_1_31) 

2_7_l_3l 2385 Mycobacterium bovis BS-yxaA GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_31 2080 Klebsiella pneumoniae GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_3 1 3083 Klebsiella pneumoniae GLYCERATE KINASE (EC 2_7_1_3 1) 

2_7_1_31 8443 Klebsiella pneumoniae GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_31 21688 Haemophilus influenzae HI0091 GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_3 1 497 Escherichia coli b0514 GLYCERATE KINASE (EC 2_7_1_31) 

2_7J_31 5839 Escherichia coli yhaD GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_31 2096 Enterococcus faecium (DOE) GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_31 229 Enterococcus faecaiis EC-yhaD GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_31 66 Corynebacterium diphtheriae GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_31 968 Clostridium difficile BS-yxaA GLYCERATE KINASE (EC 2_7_1_31) 
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2_7_1_31 1280 Clostridium acetobutylicum 792086_C3_57 GLYCERATE KINASE (EC 2_7J Jl) 

2_7_1_31 1039 Bordetella pertussis EC-yhaD GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_31 7594 Bordetella bronchiseptica BS-yxaA GLYCERATE KINASE (EC 2_7_1_31) 

2_7_ 1 _3 1 7595 Bordetella bronchiseptica GLYCERATE KINASE (EC 2_7_1_3 1) 

2_7_1_31 3998 Bacillus subtilis yxaA GLYCERATE KINASE (EC 2_7_1_31) 

2_7_1_33 5823 Yersinia pseudotuberculosis EC-coaA PANTOTHENATE KINASE (EC 2_7_1_33) 

2_7_1_33 2180 Yersinia pestis EC-coaA PANTOTHENATE KINASE (EC 2_7_1_33) 

2_7_1_33 4195 Vibrio cholerae El Tor N16961 ORF00450 PANTOTHENATE KINASE (EC 2_7_1_33) 

2_7_1_33 1295 Streptococcus pyogenes coaA PANTOTHENATE KINASE (EC 2_7_1_33) 

2_7_1_33 1874 Streptococcus pneumoniae PANTOTHENATE KINASE (EC 2_7_1_33) 

2_7_1_33 542 Streptococcus mutans EC-coaA PANTOTHENATE KINASE (EC 2_7_1_33) 

2_7_l_33 1247 Streptococcus equi EC-coaA PANTOTHENATE KINASE (EC 2_7_1_33) 

2_7_1_33 3263 Staphylococcus aureus PANTOTHENATE KINASE (EC 2_7_1_33) 

2_7_1_33 1850 Salmonella typhimunum panK PANTOTHENATE KINASE (EC 2„7_1_33) 

2_7_1_33 970 Salmonella typhi PANTOTHENATE KINASE (EC 2_7_1_33) 

2_7_1_33 5014 Salmonella paratyphi PANTOTHENATE KINASE (EC 2_7_l_33) 

2_7_1_33 766 Salmonella enteritidis PANTOTHENATE KINASE (EC 2_7_1_33) 

2_7_l_33 2908 Salmonella dublin PANTOTHENATE KINASE (EC 2_7_1_33) 

2_7_1_33 4057 Saccharomyces cerevisiae YDR531W PANTOTHENATE KINASE (EC 2_7_1_33) 

2_7_1_33 1110 Pasteurella multocida coaA PANTOTHENATE KINASE (EC 2_7_1_33) 

2_7_1_33 4257 Mycobacterium tuberculosis coaA PANTOTHENATE KINASE (EC 2_7_1_33) 

2_7_1_33 2050 Mycobacterium leprae EC-coaA PANTOTHENATE KINASE (EC 2_7_1_33) 

2_7_1_33 2439 Mycobacterium bovis EC-coaA PANTOTHENATE KINASE (EC 2_7_1_33) 

2_7_1_33 877 Klebsiella pneumoniae PANTOTHENATE KINASE (EC 2_7_1_33) 

2_7_1_33 8696 Klebsiella pneumoniae PANTOTHENATE KINASE (EC 2_7_1_33) 

2_7_1_33 13313 Haemophilus influenzae HI0631 PANTOTHENATE KINASE (EC 2_7_1_33) 

2_7_1_33 1281 Haemophilus ducreyi EC-coaA PANTOTHENATE KINASE (EC 2_7_1_33) 

2_7_1_33 5736 Escherichia coli yggC PANTOTHENATE KINASE (EC 2_7_l_33) 

2_7_1_33 6271 Eschenchia coli coaA PANTOTHENATE KINASE (EC 2_7_l_33) 

2_7_1_33 758 Enterococcus faecalis EC-coaA PANTOTHENATE KINASE (EC 2_7_1_33) 

2_7_1_33 1600 Corynebacterium diphtheriae PANTOTHENATE KINASE (EC 2_7_1_33) 

2_7_1_33 2372 Bacillus subtilis yqjS PANTOTHENATE KINASE (EC 2_7_1_33) 

2_7_1_39 7400 Yersinia pseudotuberculosis HOMOS ERIN E KINASE (EC 2_7_1_39) 

2_7_1_39 2353 Yersinia pestis HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_39 6130 Vibrio cholerae El Tor N16961 ORF02992 HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_39 1308 Streptococcus pneumoniae EC-thrB HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_39 194 Streptococcus equi BS-thrB HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_39 3759 Salmonella typhimunum thrB HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_39 3635 Salmonella typhi HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_39 229 Salmonella paratyphi HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_39 2631 Salmonella ententidis HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_l_39 6924 Saccharomyces cerevisiae THR1 HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_39 1464 Pseudomonas aeruginosa thrB HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_39 5146 Pseudomonas aeruginosa thrH PHOSPHOSERINE PHOSPHATASE (EC 3_1_3_3) / 

HOMOSERINE KINASE (2_7_1_39) 

2_7_1_39 471 Pasteurella multocida thrB HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_39 1479 Neisseria gonorrhoeae HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_39 911 Mycobacterium tuberculosis thrB HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_39 1198 Mycobacterium lepraesp|P45836 HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_39 1565 Mycobacterium bovis EC-thrB HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_39 3562 Klebsiella pneumoniae HOMOSERINE KINASE (EC 2_7_1_39) 

2^7_1_39 454 Helicobacter pylori HP1050 HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_39 378 Helicobacter pylori J99 thrB HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_39 18062 Haemophilus influenzae HI0088 HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_39 3 Escherichia coli thrB HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_39 251 1 Enterococcus faecalis EC-thrB HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_39 1381 Corynebacterium diphtheriae HOMOSERINE KINASE (EC 2_7_1_39) 

2 7_1_39 2148 Clostridium difficile BS-thrB HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_39 3245 Clostridium acetobutylicum 241 1 1512_C1_7 HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_39 812 Campylobacter jejuni thrB HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_39 2958 Bordetella pertussis HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_39 8739 Bordetella bronchiseptica HOMOSERINE KINASE (EC 2_7_1_39) 
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2_7_1_39 3219 Bacillus subtihs thrB HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_4 7162 Vibrio cholerae El Tor N 1696 1ORFA00335 FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 276 Streptococcus pyogenes scrK FRUCTOKINASE (EC 2_7_1_4) 

2_7_I_4 530 Streptococcus pneumoniae BS-ydhR FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 130 Streptococcus mutans FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 828 Streptococcus equi FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 3424 Staphylococcus aureustr|Q53645 FRUCTOKINASE (EC 2_7_1_4) 

2_7J_4 810 Salmonella typhimurium scrK FRUCTOKINASE (EC 2_7_1_4) 

2_7_l_4 2561 Salmonella typhimurium FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 4596 Salmonella typhimurium FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 1756 Salmonella typhi FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 2213 Salmonella typhi FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 3860 Salmonella paratyphi FRUCTOKINASE (EC 2_7_I_4) 

2_7_1_4 5795 Salmonella paratyphi FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 3045 Salmonella ententidis FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 4234 Salmonella ententidis FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 2946 Salmonella dubhn FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 3370 Salmonella dublin FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 4702 Pseudomonas aeruginosa mtlZ FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 1123 Pasteurella multocida FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 3115 Klebsiella pneumoniae FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 3292 Escherichia coli yhfQ FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 3194 Enterococcus faecium (DOE) FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 3214 Enterococcus faecium (DOE) EC-yhfQ FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 980 Enterococcus faecalis BS-ydhR FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 1055 Clostndium difficile BS-ydjE FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 129 Clostridium acetobutyhcum29851500_Cl_l 10 FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 600 Clostridium acetobutylicum 2363463 8_C1_43 FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 3141 Clostridium acetobutylicum 24640686_C1_15 FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 586 Bacillus subtilis ydhR FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 617 Bacillus subtilis ydjE FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_4 3252 Bacillus subtilis yurL FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_45 5998 Yersinia pseudotuberculosis EC-kdgK 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 

2_7_1_45) 

2_7_1_45 1460 Yersinia pestis EC-kdgK 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 2_7_1_45) 
2_7_1_45 130 Streptococcus pyogenes kdgK 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 2_7_1_45) 
2_7_1_45 725 Streptococcus pneumoniae BS-iolC 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 2_7_1_45) 
2_7_1_45 562 Streptococcus equi 2-DEH YDRO-3- DEOXYGLUCONOKJN AS E (EC 2_7_1_45) 
2_7_1_45 1099 Streptococcus equi BS-iolC 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 2_7_1_45) 
2_7_1_45 6836 Salmonella typhimurium kdgK 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 2_7_1_45) 
2_7_1_45 3360 Salmonella typhi 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 2_7_1_45) 
2_7_1_45 2278 Salmonella paratyphi 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 2_7_1_45) 
2_7_1_45 4479 Salmonella paratyphi 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 2_7_1_45) 
2_7_1_45 3837 Salmonella enteritidis 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 2_7_1_45) 
2_7_1_45 4177 Salmonella enteritidis 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 2_7_1_45) 
2_7_1_45 1023 Salmonella dublin 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 2_7_1_45) 
2_7_1_45 4368 Salmonella dublin 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 2_7_1_45) 
2_7_1_45 2607 Pseudomonas aeruginosa PA2261 2-DEHYDRO-3-DEOXYGLUCONO KINASE (EC 2_7_1_45) 
2_7_1_45 2319 Klebsiella pneumoniae 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 2_7_1_45) 
2_7_1_45 5779 Klebsiella pneumoniae 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 2_7_1_45) 
2_7_1_45 18143 Haemophilus influenzae HI0049 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 2_7_1_45) 
2_7_1_45 3446 Escherichia coli kdgK 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 2_7_1_45) 
2_7_1_45 5091 Escherichia coli bl772 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 2_7_l_45) 
2_7_1_45 2270 Enterococcus faecium (DOE) 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 2_7_1_45) 
2_7_1_45 80 Enterococcus faecalis 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 2_7_1_45) 
2_7_1_45 394 Enterococcus faecalis 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 2_7_1_45) 
2_7_1_45 1305 Enterococcus faecalis 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 2_7_1_45) 
2_7_1_45 2943 Clostridium difficile 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 2_7_1_45) 
2_7_1_45 296 Clostridium acetobutylicum 23642213_C2_89 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 
2_7_1_45) 

2_7_1_45 1040 Clostridium acetobutylicum 41 17142_F3_32 2-DEHYDRO-3 -D EOX YGLUCONOKIN AS E (EC 

2_7_1_45) 
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2_7_1_45 2208 Bacillus subtilis kdgK 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 2_7_1_45) 

2_7_1_49 5490 Yersinia pseudotuberculosis BS-yjbV PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) 

/ HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 6974 Yersinia pseudotuberculosis PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 4524 Yersinia pestis BS-yjbV PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 5121 Vibrio cholerae El Tor N16961 ORF01679 PHOSPHOMETHYLPYRIMIDINE KINASE (EC 
2_7_4_7) / HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 433 Treponema pallidum TP0115 PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 263 Streptococcus pyogenes thiD PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 801 Streptococcus pneumoniae PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 908 Streptococcus pneumoniae BS-yjbV PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 1284 Streptococcus mutans BS-thiD PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 619 Streptococcus equi BS-thiD PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_l_49 1541 Staphylococcus aureus BS-yjbV PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 2178 Staphylococcus aureus BS-thiD PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 933 Salmonella typhimurium thiD PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 4597 Salmonella typhi PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_l_49 1640 Salmonella paratyphi PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7); 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 1641 Salmonella paratyphi PHOSPHOMETHYLPYRIMIDINE KINASE (EC2_7_4_7); 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 288 Salmonella enteritidis PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 2121 Salmonella dublin PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7); 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 3682 Pseudomonas aeruginosa thiD PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2 7_1_49 1259 Porphyromonas gingivalis EC-thiE THIAMIN- PHOS PHATE PYROPHOSPHORYLASE (EC 
2_5_1_3) / PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / HYDROXYMETHYLPYRIMIDINE 
KINASE (EC 2_7_1_49) / THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 2_5_1_3) 
2_7_1_49 201 Pasteurella multocida thiD PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 1577 Neissena gonorrhoeae BS-yjbV PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 5000 Mycobacterium tuberculosis thiD PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 1945 Mycobacterium lepraesp|Q9ZBLl PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 21 12 Mycobacterium bovis BS-yjbV PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 3408 Klebsiella pneumoniae PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 266 Helicobacter pylori HP0844 PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 781 Helicobacter pylori J99sp|Q9ZL00 PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7)/ 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 4519 Haemophilus influenzae HI0416 PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 5280 Escherichia coli b2103 PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2^7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 
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2_7_1_49 1 180 Enterococcus faecium (DOE) PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 2536 Enterococcus faecium (DOE) PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 1443 Enterococcus faecahs BS-yjbV PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 2776 Enterococcus faecahs BS-thiD PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 2947 Enterococcus faecahs PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 1778 Corynebactenum diphthenae PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 1247 Clostridium difficile BS-yjbV PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 1374 Clostridium acetobutyhcum 7235943_C2_37 PHOSPHOMETHYLPYRIMIDINE KINASE (EC 
2_7_4_7) / HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 2885 Campylobacter jejuni thiD PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 108 Bordetella pertussis BS-yjbV PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 3746 Bordetella pertussis PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 5606 Bordetella bronchiseptica BS-yjbV PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 7781 Bordetella bronchiseptica PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 1 172 Bacillus subtilis yjbV PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_1_49 3795 Bacillus subtilis thiD PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_t_5 7798 Yersinia pseudotuberculosis EC-rhaB RHAMNULOKINASE (EC 2_7_l_5) 

2_7_1_5 410 Yersinia pestis EC-rhaB RHAMNULOKINASE (EC 2_7_1_5) 

2_7_1_5 1526 Streptococcus pneumoniae EC-rhaB RHAMNULOKINASE (EC 2_7_1_5) 

2_7_1_5 787 Salmonella typhimurium rhaB RHAMNULOKINASE (EC 2_7_1_5) 

2_7_l_5 372 Salmonella typhi RHAMNULOKINASE (EC 2_7_1_5) 

2_7_1_5 5120 Salmonella paratyphi RHAMNULOKINASE (EC 2_7_I_5) 

2_7_1_5 722 Salmonella enteritidis RHAMNULOKINASE (EC 2_7_1_5) 

2_7_1_5 2534 Klebsiella pneumoniae RHAMNULOKINASE (EC 2_7_1_5) 

2_7_1_5 2535 Klebsiella pneumoniae RHAMNULOKINASE (EC 2_7_1_5) 

2_7_1_5 2536 Klebsiella pneumoniae RHAMNULOKINASE (EC 2_7_l_5) 

2_7_1_5 6242 Escherichia coli rhaB RHAMNULOKINASE (EC 2_7_1_5) 

2_7_1_5 3543 Enterococcus faecium (DOE) RHAMNULOKINASE (EC 2_7_1_5) 

2_7_1_5 1297 Enterococcus faecalis EC-rhaB RHAMNULOKINASE (EC 2_7_1_5) 

2_7_1_5 3114 Bacillus subtilis yulC RHAMNULOKINASE (EC 2_7_1_5) 

2_7_1_50 910 Streptococcus pneumoniae HYDROXYETHYLTHIAZOLE KINASE (EC 2_7_1_50) 
2_7_1_50 916 Streptococcus pneumoniae BS-thiK HYDROXYETHYLTHIAZOLE KINASE (EC 2_7_1_50) 
2_7_1_50 932 Salmonella typhimurium thiM HYDROXYETHYLTHIAZOLE KINASE (EC 2_7_1_50) 
2_7_l_50 4598 Salmonella typhi HYDROXYETHYLTHIAZOLE KINASE (EC 2_7_1_50) 
2_7_1_50 1637 Salmonella paratyphi HYDROXYETHYLTHIAZOLE KINASE (EC 2_7_1_50) 
2_7_1_50 1638 Salmonella paratyphi HYDROXYETHYLTHIAZOLE KINASE (EC 2_7_1_50) 
2_7_1_50 2120 Salmonella dublin HYDROXYETHYLTHIAZOLE KINASE (EC 2_7_1_50) 
2_7_1_50 6728 Saccharomyces cerevisiae THI6 THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 
2_5_1_3) / HYDROXYETHYLTHIAZOLE KINASE (EC 2_7_l_50) 

2_7_1_50 202 Pasteurella multocida thiM HYDROXYETHYLTHIAZOLE KINASE (EC 2_7_1_50) 
2_7_1_50 1617 Klebsiella pneumoniae HYDROXYETHYLTHIAZOLE KINASE (EC 2_7_1_50) 
2_7_1_50 1618 Klebsiella pneumoniae HYDROXYETHYLTHIAZOLE KINASE (EC 2_7_1_50) 
2_7_1_50 267 Helicobacter pylori HP0845 HYDROXYETHYLTHIAZOLE KINASE (EC 2_7_1_50) 
2_7_1_50 782 Helicobacter pylori J99sp|Q9ZKZ9 HYDROXYETHYLTHIAZOLE KINASE (EC 2_7_1_50) 
2_7_1_50 890 Haemophilus influenzae HI0415 HYDROXYETHYLTHIAZOLE KINASE (EC 2_7_1_50) 
2_7_1_50 5281 Escherichia coli b2104 HYDROXYETHYLTHIAZOLE KINASE (EC 2_7_1_50) 
2_7_1_50 1445 Enterococcus faecahs HYDROXYETHYLTHIAZOLE KINASE (EC 2_7_l_50) 
2_7_1_50 1248 Clostridium difficile BS-thiK HYDROXYETHYLTHIAZOLE KINASE (EC 2_7_1_50) 
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2_7_1_50 1375 Clostridium acetobutylicum 23462812_C1_30 HYDROXYETHYLTHIAZOLE KINASE (EC 
2_7_1_50) 

2_7_1_50 3823 Bacillus subtilis thiK HYDROXYETHYLTHIAZOLE KINASE (EC 2_7_l_50) 

2_7_1_51 6863 Salmonella typhimunum fucK L-FUCULOKINASE (EC 2_7_1_51) 

2_7_1_51 3854 Salmonella typhi L-FUCULOKINASE (EC 2_7_l_5 1) 

2_7_1_51 6002 Salmonella paratyphi L-FUCULOKINASE (EC 2_7_1_51) 

2_7_1_51 6004 Salmonella paratyphi L-FUCULOKINASE (EC 2_7_I_51) 

2_7_1_51 2951 Salmonella ententidis L-FUCULOKINASE (EC 2_7_1_51) 

2_7_1_5 1 4976 Klebsiella pneumoniae L-FUCULOKINASE (EC 2_7_1_51) 

2_7_1_51 4978 Klebsiella pneumoniae L-FUCULOKINASE (EC 2_7_1_51) 

2_7_1_51 20633 Haemophilus influenzae HI0613 L-FUCULOKINASE (EC 2_7_1_51) 

2_7_1_51 2734 Escherichia coli fucK L-FUCULOKINASE (EC 2_7_1_51) 

2_7_1_53 376 Salmonella paratyphi CRYPTIC L-XYLULOSE KINASE (EC 2_7_1_53) 

2_7_1_53 4148 Klebsiella pneumoniae CRYPTIC L-XYLULOSE KINASE (EC 2_7_1_53) 

2_7_1_53 3500 Escherichia coli lyxK L-XYLULOSE KINASE (EC 2_7_1_53) 

2_7_1_55 6308 Escherichia coli yjcT D-ALLOSE KINASE (EC 2_7_1_55) 

2_7_1_56 4389 Yersinia pseudotuberculosis EC-fruK 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 3645 Yersinia pestis EC-fruK 1-PHOSPHOFRUCTOKJNASE (EC 2_7_1_56) 

2_7_1_56 7023 Vibrio cholerae El Tor N16961ORFA00161 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 1217 Streptococcus pyogenes fruB 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 831 Streptococcus pneumoniae EC-fruK 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 1096 Streptococcus mutans 1-PHOSPHOFRUCTOKTNASE (EC 2_7_1_56) 

2_7_1_56 1333 Streptococcus mutans EC-fruK 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 259 Streptococcus equi 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_l_56 2625 Staphylococcus aureus EC-fruK 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 2047 Salmonella typhimurium fpk 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 3842 Salmonella typhimurium 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_I_56 1047 Salmonella typhi 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 4173 Salmonella typhi 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 448 Salmonella paratyphi 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 449 Salmonella paratyphi 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 450 Salmonella paratyphi 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 5799 Salmonella paratyphi 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 755 Salmonella ententidis 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 631 Pseudomonas aeruginosa fruK 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 3 Pasteurella multocida fruK 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 77 Mycoplasma pneumoniae MP076 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 1190 Mycoplasma genitalium MG063 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 1892 Klebsiella pneumoniae 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 3832 Klebsiella pneumoniae 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 3833 Klebsiella pneumoniae 1-PHOSPHOFRUCTOKTNASE (EC 2_7_1_56) 

2_7_1_56 13706 Haemophilus influenzae HI0447 t-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 5319 Escherichia coli fruK 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 2287 Enterococcus faecium (DOE) 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 357 Enterococcus faecalis 1-PHOSPHOFRUCTOKTNASE (EC 2_7_1_56) 

2_7_1_56 1888 Enterococcus faecalis 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 724 Corynebacterium diphtheriae 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 82 Clostridium difficile EC-fruK 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_56 976 Clostridium difficile 1-PHOSPHOFRUCTOKTNASE (EC 2_7_1_56) 

2_7_1_56 3093 Clostridium acetobutylicum 346563 17_F2_1 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 
2_7_1_56 129 Borrelia burgdorferi BB0630 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 
2_7_1_56 401 Bordetella pertussis EC-yhfQ 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 
2_7_1_56 6536 Bordetella bronchiseptica EC-yhfQ 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 
2 7 1 56 1440 Bacillus subtilis fruB 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 

2_7_1_58 5842 Salmonella typhimurium dgoK 2-DEHYDRO-3-DEOXYGALACTONOKINASE (EC 2_7_1_58) 
2_7_1_58 4110 Salmonella ententidis 2-DEHYDRO-3-DEOXYGALACTONOKINASE (EC 2_7_1_58) 
2_7_1_58 3834 Salmonella dublin 2-DEHYDRO-3-DEOXYGALACTONOKINASE (EC 2_7_1_58) 
2_7_1_58 7194 Klebsiella pneumoniae 2-DEHYDRO-3-DEOXYGALACTONOKINASE (EC 2_7_1_58) 
2_7_1_58 6151 Escherichia coli yidV 2-DEHYDRO-3-DEOXYGALACTONOKINASE (EC 2_7_1_58) 
2_7_1_60 56 Yersinia pestis EC-yhcI N-acetylmannosamine kinase (EC 2_7_1_60) 
2_7_1_60 5579 Vibrio cholerae El Tor N16961 ORF02263 N-acetylmannosamine kinase (EC 2_7_1_60) 
2_7_1_60 6108 Salmonella typhimurium yhcl N-acetylmannosamine kinase (EC 2_7_1_60) 
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2_7_1_60 557 Salmonella typhi N-acetylmannosamine kinase (EC 2_7_1_60) 

2_7_1_60 2840 Salmonella paratyphi N-acetylmannosamine kinase (EC 2_7_1_60) 

2_7_1_60 4096 Salmonella ententidis N-acetylmannosamme kinase (EC 2_7_1_60) 

2_7_1_60 1081 Pasteurella multocida EC-yhcI N-acetylmannosamme kinase (EC 2_7_1_60) 

2_7_1_60 17947 Haemophilus influenzae H10144 N-acetylmannosamine kinase (EC 2_7_1_60) 

2_7_1_60 5884 Eschenchia coh yhcl N-acetylmannosamine kinase (EC 2_7_l_60) 

2_7_1_60 1843 Corynebactenum diphthenae UDP-N-acetylglucosamine-2-epimerase (EC 5_l_3_14) /N- 

acetylmannosamme kinase (EC 2_7_1_60) 

2_7_1_63 1471 Mycobacterium tuberculosis ppgK POLYPHOSPHATE GLUCOKINASE (EC 2_7_1_63) 
2_7_1_63 1087 Mycobacterium lepraespjQ49988 POLYPHOSPHATE GLUCOKINASE (EC 2_7_1_63) 
2_7_1_63 2056 Mycobacterium leprae POLYPHOSPHATE GLUCOKINASE (EC 2_7_1_63) 
2_7_1_63 825 Mycobacterium bovis POLYPHOSPHATE GLUCOKINASE (EC 2_7_1_63) 
2_7_1_63 826 Mycobacterium bovis EC-yhcI POLYPHOSPHATE GLUCOKINASE (EC 2_7_1_63) 
2_7_1_63 890 Corynebactenum diphtheriae POLYPHOSPHATE GLUCOKINASE (EC 2_7_1_63) 
2_7_1_66 4913 Yersinia pseudotuberculosis EC-bacA BACITRACIN RESISTANCE PROTEIN (PUTATIVE 
UNDECAPRENOL KINASE) (EC 2_7_1_66) 

2_7_1_66 35 1 1 Yersinia pestis EC-bacA BACITRACIN RESISTANCE PROTEIN (PUTATIVE 
UNDECAPRENOL KINASE) (EC 2_7_1_66) 

2_7_1_66 4392 Vibrio cholerae El Tor N16961 ORF00735 BACITRACIN RESISTANCE PROTEIN (PUTATIVE 
UNDECAPRENOL KINASE) (EC 2_7_1_66) 

2_7_1_66 1569 Streptococcus pyogenes bacA BACITRACIN RESISTANCE PROTEIN (PUTATIVE 
UNDECAPRENOL KINASE) (EC 2_7_1_66) 

2_7_1_66 1014 Streptococcus pneumoniae EC-bacA BACITRACIN RESISTANCE PROTEIN (PUTATIVE 
UNDECAPRENOL KINASE) (EC 2_7_1_66) 

2_7_1_66 1404 Streptococcus mutans EC-bacA BACITRACIN RESISTANCE PROTEIN (PUTATIVE 
UNDECAPRENOL KINASE) (EC 2_7_1_66) 

.2_7_1_66 1768 Staphylococcus aureus EC-bacA BACITRACIN RESISTANCE PROTEIN (PUTATIVE 
UNDECAPRENOL KINASE) (EC 2_7_1_66) 

2_7_l_66 2014 Salmonella typhimurium bacA BACITRACIN RESISTANCE PROTEIN (PUTATIVE 
UNDECAPRENOL KINASE) (EC 2_7_1_66) 

2_7_1_66 5348 Salmonella typhi BACITRACIN RESISTANCE PROTEIN (PUTATIVE UNDECAPRENOL 
KINASE) (EC 2_7_1_66) 

2_7_1_66 2134 Salmonella paratyphi BACITRACIN RESISTANCE PROTEIN (PUTATIVE UNDECAPRENOL 
KINASE) (EC 2_7_1_66) 

2_7_l_66 3075 Salmonella dublin BACITRACIN RESISTANCE PROTEIN (PUTATIVE UNDECAPRENOL 
KINASE) (EC 2_7_1_66) 

2_7_1_66 2807 Pseudomonas aeruginosa bacA BACITRACIN RESISTANCE PROTEIN (PUTATIVE 
UNDECAPRENOL KINASE) (EC 2_7_1_66) 

2_7_1_66 103 Porphyromonas gingivalis EC-bacA BACITRACIN RESISTANCE PROTEIN (PUTATIVE 
UNDECAPRENOL KINASE) (EC 2_7_1_66) 

2_7_1_66 182 Neisseria gonorrhoeae EC-bacA BACITRACIN RESISTANCE PROTEIN (PUTATIVE 
UNDECAPRENOL KINASE) (EC 2_7_1_66) 

2_7_1_66 2434 Mycobacterium tuberculosis Rv2136c BACITRACIN RESISTANCE PROTEIN (PUTATIVE 
UNDECAPRENOL KINASE) (EC 2_7_1_66) 

2_7_1_66 957 Mycobacterium leprae EC-bacA BACITRACIN RESISTANCE PROTEIN (PUTATIVE 
UNDECAPRENOL KINASE) (EC 2_7_1_66) 

2_7_1_66 2273 Mycobacterium bovis EC-bacA BACITRACIN RESISTANCE PROTEIN (PUTATIVE 
UNDECAPRENOL KINASE) (EC 2_7_1_66) 

2_7_1_66 4839 Klebsiella pneumoniae BACITRACIN RESISTANCE PROTEIN (PUTATIVE UNDECAPRENOL 
KINASE) (EC 2_7_1_66) 

2_7_1_66 5813 Klebsiella pneumoniae BACITRACIN RESISTANCE PROTEIN (PUTATIVE UNDECAPRENOL 
KINASE) (EC 2_7_1_66) 

2 7_1_66 5814 Klebsiella pneumoniae BACITRACIN RESISTANCE PROTEIN (PUTATIVE UNDECAPRENOL 
KINASE) (EC 2_7_1_66) 

2_7_1_66 5811 Escherichia coli bacA BACITRACIN RESISTANCE PROTEIN (PUTATIVE UNDECAPRENOL " 
KINASE) (EC 2_7_1_66) 

2_7_1_66 2521 Enterococcus faecium (DOE) BACITRACIN RESISTANCE PROTEIN (PUTATIVE 
UNDECAPRENOL KINASE) (EC 2_7_1_66) 

2_7_1_66 2738 Enterococcus faecalis EC-bacA BACITRACIN RESISTANCE PROTEIN (PUTATIVE 
UNDECAPRENOL KINASE) (EC 2_7_1_66) 

2_7_1_66 1615 Corynebactenum diphtheriae BACITRACIN RESISTANCE PROTEIN (PUTATIVE 
UNDECAPRENOL KINASE) (EC 2_7_1_66) 
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2_7_1_66 2265 Clostridium difficile EC-bacA BACITRACIN RESISTANCE PROTEIN (PUTATIVE 
UN DECAPRENOL KINASE) (EC 2_7_1_66) 

2_7_1_66 2285 Clostridium difficile BACITRACIN RESISTANCE PROTEIN (PUTATIVE UNDECAPRENOL 
KINASE) (EC 2_7_1_66) 

2_7_1_66 378 Clostridium acetobutylicum 26777052_F2_77 BACITRACIN RESISTANCE PROTEIN 
(PUTATIVE UNDECAPRENOL KINASE) (EC 2_7_1_66) 

2_7_1_66 3171 Clostridium acetobutylicum 556630_C1_9 BACITRACIN RESISTANCE PROTEIN (PUTATIVE 
UNDECAPRENOL KINASE) (EC 2_7_1_66) 

2_7_1_66 2134 Campylobacter jejuni bacA BACITRACIN RESISTANCE PROTEIN (PUTATIVE 
UNDECAPRENOL KINASE) (EC 2_7_1_66) 

2_7_1_66 787 Borreha burgdorferi BB0258 BACITRACIN RESISTANCE PROTEIN (PUTATIVE 
UNDECAPRENOL KINASE) (EC 2_7_1_66) 

2_7_1 _66 4154 Bordetella pertussis EC-bacA BACITRACIN RESISTANCE PROTEIN (PUTATIVE 
UNDECAPRENOL KINASE) (EC 2_7_1_66) 

2_7_1_66 8439 Bordetella bronchiseptica EC-bacA BACITRACIN RESISTANCE PROTEIN (PUTATIVE 
UNDECAPRENOL KINASE) (EC 2_7_l_66) 

2_7_1_66 3109 Bacillus subtihs yubB BACITRACIN RESISTANCE PROTEIN (PUTATIVE UNDECAPRENOL 
KINASE) (EC 2_7_1_66) 

2_7_1_69 4239 Yersinia pseudotuberculosis PTS SYSTEM, N-ACETYLGLUCOSAMINE-SPECIFIC IIABC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 4242 Yersinia pseudotuberculosis EC-ptsN NITROGEN REGULATORY IIA PROTEIN (EC 2_7_1_69) 
2_7_1_69 4749 Yersinia pseudotuberculosis EC-agaV PTS SYSTEM, N-ACETYLGALACTOSAMINE-SPECIFIC 
IIB COMPONENT 2 (EC 2_7_1_69) 
2_7_1_69 5193 Yersinia pseudotuberculo 
(EC 2_7_1_69) 

2_7_1_69 5259 Yersinia pseudotuberculo 
(EC 2_7_l_69) 

2_7_1_69 5597 Yersinia pseudotuberculo 
COMPONENT (EC 2_7_1_69) 
2_7_1_69 6037 Yersinia pseudotuberculo 
(EC 2_7_1_69) 

2_7_1_69 6655 Yersinia pseudotuberculo 
COMPONENT (EC 2_7_1_69) 
2_7_1_69 6657 Yersinia pseudotuberculo 
COMPONENT (EC 2_7_1_69) 
2_7_1_69 6887 Yersinia pseudotuberculo 
COMPONENT (EC 2_7_1_69) 
2_7_1_69 7409 Yersinia pseudotuberculo 
COMPONENT (EC 2_7_1_69) 
2_7_1_69 7410 Yersinia pseudotuberculo 
COMPONENT (EC 2_7_1_69) 
2_7_1_69 7891 Yersinia pseudotubercul 
(EC 2_7_1_69) 

2_7_1_69 7892 Yersinia pseudotuberculo 
(EC 2_7_1_69) 

2_7_1_69 735 Yersinia pestis EC-celC PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 

2_7_1_69) 

2_7_1_69 770 Yersinia pestis BS-ypqE PTS SYSTEM, GLUCOSE-SPECIFIC IIA COMPONENT (EC 2_7_1_69) 
2_7_1_69 1 117 Yersinia pestis PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 2_7_1_69) 
2_7_1_69 1 150 Yersinia pestis EC-frwD PTS SYSTEM, FRUCTOSE-LIKE-2 IIB COMPONENT 2 (EC 
2_7_1_69) 

2_7_1_69 1151 Yersinia pestis EC-frwB PTS SYSTEM, FRUCTOSE-LIKE-2 IIB COMPONENT 1 (EC 

2_7_1_69) 

2_7_1_69 1279 Yersinia pestis EC-ptsN NITROGEN REGULATORY IIA PROTEIN (EC 2_7_1_69) 
2_7_1_69 1838 Yersinia pestis EC-celA PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 
2_7_1_69) 

2_7_1_69 2177 Yersinia pestis EC-nagE PTS SYSTEM, N-ACETYLGLUCOSAMINE-SPECIFIC IIABC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 2666 Yersinia pestis EC-mtlA PTS SYSTEM, MANNITOL-SPECIFIC IIABC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 3482 Yersinia pestis UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, A 
COMPONENT (EC 2_7_1_69) 



losis BS-ypqE PTS SYSTEM, GLUCOSE-SPECIFIC IIA COMPONENT 
losis EC-ptsG PTS SYSTEM, GLUCOSE-SPECIFIC IIBC COMPONENT 
losis EC-fruB PTS SYSTEM, FRUCTOSE-SPECIFIC IIA/FPR 
osis EC-fruA PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT 

s EC-celC PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA 
losis EC-celA PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB 
losis BS-treP PTS SYSTEM, TREHALOSE-SPECIFIC IIBC 
losis UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, B 
osis PTS SYSTEM, MANNITOL (CRYPTIC)-SPECIFIC IIA 
osis EC-frwD PTS SYSTEM, FRUCTOSE-LIKE-2 IIB COMPONENT 2 
osis EC-frwB PTS SYSTEM, FRUCTOSE-LIKE-2 IIB COMPONENT 1 
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2_7_1_69 3483 Yersinia pestis UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, B 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 3754 Yersinia pestis EC-fruA PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 3931 Yersinia pestis EC-agaV PTS SYSTEM, N-ACETYLGALACTOSAMINE-SPECIFIC [IB 
COMPONENT 2 (EC 2_7_1_69) 

2_7_l_69 4116 Yersinia pestis BS-treP PTS SYSTEM, TREHALOSE-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 4295 Yersinia pestis EC-manX PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 
2_7_1_69) 

2_7_1_69 4581 Yersinia pestis EC-ptsG PTS SYSTEM, GLUCOSE-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 5197 Yersinia pestis EC-fruB PTS SYSTEM, FRUCTOSE-SPECIFIC IIA/FPR COMPONENT (EC 
2_7_1_69) 

2_7_1_69 21 Vibrio cholerae El Tor N16961 ORF03202 NITROGEN REGULATORY HA PROTEIN (EC 
2_7_1_69) 

2_7J_69 79 Vibrio cholerae El TorN16961 ORF01317 PTS SYSTEM, N-ACETYLGLUCOSAMINE-SPECIFIC 
IIABC COMPONENT (EC 2_7_1_69) 

2_7_1_69 4756 Vibrio cholerae El Tor N16961 ORP01209 PTS SYSTEM, TREHALOSE-SPECIFIC IIBC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 4797 Vibrio cholerae El Tor N16961 ORF01273 PTS SYSTEM, GLUCOSE-SPECIFIC IIA 
COMPONENT (EC 2_7_1_69) 

2_7_l_69 5106 Vibrio cholerae El Tor N 16961 ORF01664 PTS SYSTEM, CELLOBIOSE-SPEC1FIC IIB 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 5108 Vibrio cholerae El Tor N16961 ORE 01666 PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 5620 Vibrio cholerae El Tor N16961 ORP02308 PTS SYSTEM, FRUCTOSE-LIKE-2 IIB 
COMPONENT 1 (EC 2_7_1_69) 

2_7_l_69 5808 Vibrio cholerae El Tor N16961 ORF02543 PTS SYSTEM, GLUCOSE-SPECIFIC IIBC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 6760 Vibrio cholerae El Tor N16961ORFA01 197 PUTATIVE PHOSPHOTRANSFERASE ENZYME II, 
A COMPONENT SGCA (EC 2_7_1_69) 

2_7_1_69 7022 Vibrio cholerae El Tor N16961ORFA00160 PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 7024 Vibrio cholerae El Tor N 1 696 1 ORFA00 1 62 PTS SYSTEM, FRUCTOSE-SPECIFIC IIA/FPR 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 7159 Vibrio cholerae El Tor N 16961 ORPA00332 PTS SYSTEM, SUCROSE-SPECIFIC IIBC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 7545 Vibrio cholerae El Tor N16961ORFA00816 PTS SYSTEM, MANNITOL-SPECIFIC IIABC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 368 Treponema pallidum TP0038 PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 405 Treponema pallidum TP0085 PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 488 Treponema pallidum TP0755 NITROGEN REGULATORY IIA PROTEIN (EC 2_7_1_69) 
2_7_1_69 50 Streptococcus pyogenes PTS SYSTEM, SORBOSE-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
2_7_1_69 51 Streptococcus pyogenes PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 90 Streptococcus pyogenes EC-nagE PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 169 Streptococcus pyogenes lacE PTS SYSTEM, LACTOSE-SPECIFIC IIBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 346 Streptococcus pyogenes lacF PTS SYSTEM, LACTOSE-SPECIFIC IIA COMPONENT (EC 
2_7_1_69) 

2_7_1_69 394 Streptococcus pyogenes EC-ascF PTS SYSTEM, BETA-GLUCOSIDES-SPECIFIC IIABC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 427 Streptococcus pyogenes PTS SYSTEM, GALACTITOL-SPECIFIC IIA COMPONENT (EC 
2_7_1_69) 

2_7_1_69 507 Streptococcus pyogenes EC-treB PTS SYSTEM, TREHALOSE-SPECIFIC IIBC COMPONENT 
(EC 2_7_1_69) 

2_7_1_69 644 Streptococcus pyogenes PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 
2_7_1_69) 
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2_7_1_69 645 Streptococcus pyogenes PTS SYSTEM, CELLOBIOSE-SPECIFIC HA COMPONENT (EC 

2_7_1_69) 

2_7_l_69 718 Streptococcus pyogenes EC-celA PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 
2J7JJ59) 

2_7_1_69 719 Streptococcus pyogenes EC-celC PTS SYSTEM, CELLOBIOSE-SPECIFIC HA COMPONENT (EC 
2_7_1_69) 

2_7_1_69 842 Streptococcus pyogenes PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 



2_7_1 



_69) 



2_7_1_69 881 Streptococcus pyogenes PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 895 Streptococcus pyogenes EC-ptxA PUTATIVE PHOSPHOTRANSFERASE ENZYME II, A 
COMPONENT SGCA (EC 2_7_1_69) 

2_7_1_69 896 Streptococcus pyogenes EC-yjfT UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME 
II, B COMPONENT (EC 2_7_1_69) 

2_7_1_69 1011 Streptococcus pyogenes agaV PTS SYSTEM, N-ACETYLGALACTOSAMINE-SPECIFIC IIB 
COMPONENT 2 (EC 2_7_1_69) 

2_7_1_69 1013 Streptococcus pyogenes agaF PTS SYSTEM, MANNOSE-SPECIFIC II AB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 1049 Streptococcus pyogenes manL PTS SYSTEM, MANNOSE-SPECIFIC HAB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 1087 Streptococcus pyogenes UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, B 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 1218 Streptococcus pyogenes BS-fruA PTS SYSTEM, FRUCTOSE-SPECIFIC IIABC COMPONENT 

(EC 2_7_1_69) 

2_7_1_69 1895 Streptococcus pyogenes scrA PTS SYSTEM, SUCROSE-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 9 Streptococcus pneumoniae PTS SYSTEM, GALACTITOL-SPECIFIC IIA COMPONENT (EC 

2_7_1_69) 

2_7_1_69 30 Streptococcus pneumoniae PTS SYSTEM, MANNITOL-SPECIFIC IIA COMPONENT (EC 

2_7_1_69) 

2_7_1_69 32 Streptococcus pneumoniae BS-mtlA PTS SYSTEM, MANNITOL-SPECIFIC IIBC COMPONENT 
(EC 2_7_1_69) 

2_7_1_69 40 Streptococcus pneumoniae PTS SYSTEM, GALACTITOL-SPECIFIC IIA COMPONENT (EC 

2J7_1_69) 

2_7_1_69 142 Streptococcus pneumoni 
2_7_1_69) 



2_7_1_69 143 Streptococcus pneumoni 
2_7_1_69) 

2_7_1_69 220 Streptococcus pnei 
2_7_1_69) 

2_7_1_69 221 Streptococcus pneumoni 
2_7_1_69) 

2_7_1_69 481 Streptococcus pneumoni 
(EC 2_7_1_69) 

2_7_1_69 482 Streptococcus pneumoni 
COMPONENT (EC 2_7_1_69) 
2_7_1_69 493 Streptococcus pneumoni 
COMPONENT (EC 2_7_1_69) 
2_7_1_69 531 Streptococcus pneumoni 
2_7_1_69) 

2 7 1 69 532 Streptococcus pneumoni 
2_7_1_69) 

2_7_1_69 559 Streptococcus pneumoni 
(EC 2_7_1_69) 

2_7_1_69 591 Streptococcus pneumoni 

2_7_1_69) 

2_7_1_69 593 Streptococcus pneumoni 
(EC 2_7_1_69) 

2_7_1_69 693 Streptococcus pneumoni 
(EC 2_7_1_69) 

2_7_1_69 832 Streptococcus pneumoni 
(EC 2_7_1_69) 
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ae PTS SYSTEM, LACTOSE-SPECIFIC IIA COMPONENT (EC 
ae PTS SYSTEM, LACTOSE-SPECIFIC IIBC COMPONENT (EC 
iae PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 
lae PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 
iae PTS SYSTEM, MANNITOL (CRYPTIC)-SPECIFIC IIA COMPONENT 

UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, B 
iae EC-bglF PTS SYSTEM, BETA-GLUCOSIDES-SPECIFIC IIABC 
PTS SYSTEM, SUCROSE-SPECIFIC IIABC COMPONENT (EC 
iae PTS SYSTEM, SUCROSE-SPECIFIC IIABC COMPONENT (EC 
iae EC-treB PTS SYSTEM, TREHALOSE-SPECIFIC IIBC COMPONENT 

PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 
iae BS-licA PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT 
iae EC-nagE PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT 
iae EC-fruA PTS SYSTEM, FRUCTOSE-SPECIFIC IIABC COMPONENT 
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2_7_1_69 981 Streptococcus pneumoniae EC-maiX PTS SYSTEM, GLUCOSE-SPECIFIC HABC COMPONENT 
(EC 2_7_1_69) 

2_7_1_69 1050 Streptococcus pneumoniae EC-ptxA UNKNOWN PENTITOL PHOSPHOTRANSFERASE 
ENZYME II, A COMPONENT (EC 2_7_I_69) 

2_7_1_69 1051 Streptococcus pneumoniae EC-yjfT UNKNOWN PENTITOL PHOSPHOTRANSFERASE 
ENZYME II, B COMPONENT (EC 2_7_1_69) 

2_7_1_69 1228 Streptococcus pneumoniae PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 1232 Streptococcus pneumoniae PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 1238 Streptococcus pneumoniae PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1239 Streptococcus pneumoniae PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1324 Streptococcus pneumoniae EC-manX PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT 
(EC 2_7_1_69) 

2_7_1_69 1430 Streptococcus pneumoniae PTS SYSTEM, FRUCTOSE-LIKE- 1 IIA COMPONENT (EC 
2_7_1_69) 

2_7_l_69 1431 Streptococcus pneumoniae PTS SYSTEM, FRUCTOSE-LIKE-2 IIB COMPONENT 1 (EC 

2_7_1_69) 

2_7_1_69 1432 Streptococcus pneumoniae PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1450 Streptococcus pneumoniae PTS SYSTEM, LACTOSE-SPECIFIC IIBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1452 Streptococcus pneumoniae PTS SYSTEM, LACTOSE-SPECIFIC IIA COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1529 Streptococcus pneumoniae PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1530 Streptococcus pneumoniae PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1583 Streptococcus pneumoniae EC-yadI PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT 
(EC 2_7_1_69) 

2_7_1_69 1585 Streptococcus pneumoniae EC-agaV PTS SYSTEM, N-ACETYLGALACTOSAMINE-SPECIFIC 
IIB COMPONENT 2 (EC 2_7_1_69) 

2_7_1_69 80 Streptococcus mutanssp|P50976 PTS SYSTEM, LACTOSE-SPECIFIC IIBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 106 Streptococcus mutanssp|P26426 PTS SYSTEM, LACTOSE-SPECIFIC IIA COMPONENT (EC 

2_7_1_69) 

2_7_1_69 120 Streptococcus mutanssp|Q02420 PTS SYSTEM, MANN1TOL-SPECIFIC IIA COMPONENT (EC 

2_7_1_69) 

2_7_1_69 133 Streptococcus mutanssp|P12655 PTS SYSTEM, SUCROSE-SPECIFIC HABC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 201 Streptococcus mutans EC-manX PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 
2_7_1_69) 

2_7_1_69 779 Streptococcus mutans EC-mtlA PTS SYSTEM, MANNITOL-SPECIFIC IIBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 844 Streptococcus mutanstr|Q9X675 PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIBC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 927 Streptococcus mutans PTS SYSTEM, BETA-GLUCOSIDES-SPECIFIC IIABC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1014 Streptococcus mutans EC-nagE PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 1022 Streptococcus mutans EC-celC PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1032 Streptococcus mutans PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1094 Streptococcus mutans EC-ptsN PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 1095 Streptococcus mutans PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 1 116 Streptococcus mutans PTS SYSTEM, SORBOSE-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
2_7_1_69 1147 Streptococcus mutans PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
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:ans PTS SYSTEM, FRUCTOSE-SPECIFIC HA COMPONENT (EC 2_7_l_69) 
:ans BS-fruA PTS SYSTEM, FRUCTOSE-SPECIFIC IIABC COMPONENT (EC 



:ans EC-yjfT UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II 
EC-ptxA PUTATIVE PHOSPHOTRANSFERASE ENZYME II, A 

_69) 

:anstr|Q9X676 PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIA 



2_7_1_69 1 148 Streptococcus muta 
2_7_1_69 1334 Streptococcus n 
2_7_1_69) 

2_7_1_69 1344 Streptococcus muta 
B COMPONENT (EC 2_7_1_69) 
2_7_1_69 1345 Streptococcus mu 
COMPONENT SGCA (EC 2_7_! 
2_7_1_69 1527 Streptococcus muta 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 1557 Streptococcus mutans EC-treB PTS SYSTEM, SUCROSE-SPECIFIC IIABC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 2138 Streptococcus mutans PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 145 Streptococcus equi EC-ascF PTS SYSTEM, BETA-GLUCOSIDES-SPECIFIC IIABC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 155 Streptococcus equi BS-treP PTS SYSTEM, SUCROSE-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 222 Streptococcus equi PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
2_7_1_69 223 Streptococcus equi PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 2_7_l_69) 
2_7_1_69 258 Streptococcus equi PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7J_69 495 Streptococcus equi PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
2_7_1_69 496 Streptococcus equi PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 2_7_1_69) 
2_7_1_69 640 Streptococcus equi EC-agaV PTS SYSTEM, N- ACET YLG AL ACTOS AMINE-S PECIFIC IIB 
COMPONENT 2 (EC 2_7_1_69) 

2_7_1_69 741 Streptococcus equi EC-manX PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 

2_7_l_69) 

2_7_1_69 765 Streptococcus equi EC-nagE PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1232 Streptococcus equi PTS SYSTEM, SORBOSE-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
2 7_1_69 1233 Streptococcus equi PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 1283 Streptococcus equi PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1288 Streptococcus equi PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIA COMPONENT (EC 
2_7_1_69) 

2_7J_69 1296 Streptococcus equi EC-ptxA PUTATIVE PHOSPHOTRANSFERASE ENZYME II, A 
COMPONENT SGCA (EC 2_7_1_69) 

2_7_1_69 1297 Streptococcus equi EC-yjfT UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, B 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 1403 Streptococcus equi EC-celA PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 

2_7_1_69) 

2_7_l J59 1404 Streptococcus equi EC-celC PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 

2_7_1_69) 

2_7_1_69 1462 Streptococcus equi PTS SYSTEM, MANNITOL (CRYPTIC)-SPECIFIC IIA COMPONENT (EC 

2_7_1_69) 

2_7_1_69 1466 Streptococcus equi UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, B 
COMPONENT (EC 2_7_l_69) 

2_7_1 J59 1659 Streptococcus equi EC-ptsG PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 

2 7_1_69) 

2_7_1_69 1890 Streptococcus equi PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 364 Staphylococcus aureus PTS SYSTEM, LACTOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 1068 Staphylococcus aureus BS-ybbF PTS SYSTEM, SUCROSE-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 1 157 Staphylococcus aureus EC-glvC PTS SYSTEM, ARBUTIN-LIKE IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 1605 Staphylococcus aureus BS-fruA PTS SYSTEM, FRUCTOSE-SPECIFIC IIABC COMPONENT 
(EC 2_7_1_69) 

2_7_1_69 1691 Staphylococcus aureus BS-ptsG PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT 
GLCA (EC 2_7_1_69) 

2_7_1_69 1943 Staphylococcus aureus PTS SYSTEM, MANNITOL-SPECIFIC IIA COMPONENT (EC 

2_7_1_69) 

2_7J_69 1971 Staphylococcus aureus UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, B 
COMPONENT (EC 2_7_1_69) 
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2_7_1_69 1991 Staphylococcus aureus PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 2030 Staphylococcus aureus PTS SYSTEM, GLUCOSE-SPECIFIC HA COMPONENT (EC 2_7_1_69) 
2_7_1_69 2039 Staphylococcus aureus PTS SYSTEM, SUCROSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 2221 Staphylococcus aureus PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 2267 Staphylococcus aureus PTS SYSTEM, SUCROSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 2326 Staphylococcus aureus BS-treP PTS SYSTEM, TREHALOSE-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 2363 Staphylococcus aureus PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 
2_7_l_69) 

2_7_1_69 2659 Staphylococcus aureus EC-gatB PTS SYSTEM, GALACTITOL-SPECIFIC IIB COMPONENT 
(EC 2_7_1_69) 

2_7_1_69 2792 Staphylococcus aureus PTS SYSTEM, GALACTITOL-SPECIFIC IIA COMPONENT (EC 
2_7_1_69) 

2^7_1_69 2824 Staphylococcus aureus PTS SYSTEM, LACTOSE-SPECIFIC IIA COMPONENT (EC 2_7_1_69) 
2_7_1_69 3195 Staphylococcus aureus EC-frvB PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 
2_7_l_69) 

2_7_l_69 3305 Staphylococcus aureus EC-ptxA PTS SYSTEM, MANNITOL (CRYPTIC)-SPECIFIC IIA 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 3731 Staphylococcus aureus EC-mtlA PTS SYSTEM, MANNITOL-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 3823 Staphylococcus aureus EC-maiX PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT 
(EC 2_7_1_69) 

2_7_1_69 336 Salmonella typhimunum err PTS SYSTEM, GLUCOSE-SPECIFIC IIA COMPONENT (EC 
2_7_1_69) 

2_7_1_69 806 Salmonella typhimurium PTS SYSTEM, SUCROSE-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 1 180 Salmonella typhimuriu 
2_7_1_69) 

2_7_1_69 1242 Salmonella typhimuriu 
COMPONENT (EC 2_7_1_69) 
2_7_1_69 1440 Salmonella typhimuriu 
COMPONENT (EC 2_7_1_69) 
2_7_1_69 1687 Salmonella typhimuriu 
2_7_1_69) 

2_7_1_69 1894 Salmonella typhimuriu 
2_7_1_69) 

2_7_1_69 2048 Salmonella typhimuriu 
2_7_1_69) 

2_7_1_69 2081 Salmonella typhimuriu 
2_7_1_69) 

2_7_1_69 2392 Salmonella typhimurium rpoP NITROGEN REGULATORY IIA PROTEIN (EC 2_7_1_69) 
2_7_1_69 2640 Salmonella typhimurium sgaB UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, 
B COMPONENT (EC 2_7_1_69) 

2_7_1_69 2704 Salmonella typhimunum frwB PTS SYSTEM, FRUCTOSE-LIKE-2 IIB COMPONENT 1 (EC 

2_7_1_69) 

2_7_1_69 3534 Salmonella typhimurium PTS SYSTEM, GALACTITOL-SPECIFIC IIA COMPONENT (EC 
2_7_1_69) 

2_7_1_69 3843 Salmonella typhimunum PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 3846 Salmonella typhimurium PTS SYSTEM, FRUCTOSE-SPECIFIC IIA/FPR COMPONENT (EC 

2_7_1_69) 

2_7_1_69 3850 Salmonella typhimurium gatA PTS SYSTEM, GALACTITOL-SPECIFIC IIA COMPONENT (EC 
2_7_1_69) 

2_7_1_69 3851 Salmonella typhimurium gatB PTS SYSTEM, GALACTITOL-SPECIFIC IIB COMPONENT (EC 
2_7_1_69) 

2_7_1_69 4366 Salmonella typhimurium PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 4367 Salmonella typhimurium PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 

2_7_1_69) 



ti PTS SYSTEM, TREHALOSE-SPECIFIC IIBC COMPONENT (EC 

-nsp|P17127 PTS SYSTEM, FRUCTOSE-SPECIFIC IIA/FPR 

-n pstN PTS SYSTEM, N-ACETYLGLUCOSAMINE-SPECIFIC IIABC 

-n PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 

ti PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 

m fruA PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 

m PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 
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2_7_l_69 4371 Salmonella typhimunum ptsG PTS SYSTEM, GLUCOSE-SPECIFIC 1IBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 4509 Salmonella typhimunum PTS SYSTEM, MANNOSE-SPECIFIC 1IAB COMPONENT (EC 
2_7_1_69) 

2_7_1_69 4864 Salmonella typhimunum srlE PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIBC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 4867 Salmonella typhimunum gutB PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIA 
COMPONENT (EC 2_7J_69) 

2_7_1_69 5213 Salmonella typhimunum PTS SYSTEM, GALACTITOL-SPEC1FIC IIB COMPONENT (EC 

2_7_l_69) 

2_7_l_69 5343 Salmonella typhimurium yfcC PTS SYSTEM, MANNITOL (CRYPTIC)-SPECIFIC IIA 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 5344 Salmoneila typhimunum UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, B 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 5468 Salmonella typhimunum manX PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 
2_7_l_69> 

2_7_1_69 5509 Salmonella typhimurium treB PTS SYSTEM, TREHALOSE-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 5962 Salmonella typhimunum mtlA PTS SYSTEM, MANNITOL-SPECIFIC IIABC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 6180 Salmonella typhimurium celA PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 

2_7J_69) 

2_7_1_69 6184 Salmonella typhimurium celC PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 
2_7_1_69) 

2_7_1_69 6327 Salmonella typhimunum PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIBC COMPONENT 
(EC 2_7_1_69) 

2_7_1_69 6328 Salmonella typhimurium PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIA COMPONENT 
(EC 2_7_1_69) 

2_7_1_69 6786 Salmonella typhimurium ptxA PUTATIVE PHOSPHOTRANSFERASE ENZYME II, A 
COMPONENT SGCA (EC 2_7_1_69) 

2_7_1_69 6787 Salmonella typhimurium UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, B 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 6802 Salmonella typhimurium frwD PTS SYSTEM, FRUCTOSE-LIKE-2 IIB COMPONENT 2 (EC 

2_7_1_69) 

2_7_1_69 6977 Salmonella typhimurium sgcA PUTATIVE PHOSPHOTRANSFERASE ENZYME II, A 
COMPONENT SGCA (EC 2_7_1_69) 

2_7_1_69 7075 Salmonella typhimurium PTS SYSTEM, N-ACETYLGLUCOSAMINE-SPECIFIC IIABC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 329 Salmonella typhi PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 782 Salmonella typhi PTS SYSTEM, FRUCTOSE-SPECIFIC IIA/FPR COMPONENT (EC 2_7_1_69) 
2_7_1_69 796 Salmonella typhi PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 814 Salmonella typhi PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 2_7_1_69) 
2_7_1_69 937 Salmonella typhi PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 938 Salmonella typhi PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 939 Salmonella typhi PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIA COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1048 Salmonella typhi PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 1815 Salmonella typhi PTS SYSTEM, GALACTITOL-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
2_7_1_69 2692 Salmonella typhi PTS SYSTEM, TREHALOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_l_69 2929 Salmonella typhi UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, B 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 2975 Salmonella typhi PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 2976 Salmonella typhi PTS SYSTEM, FRUCTOSE-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
2_7_1_69 3103 Salmonella typhi PTS SYSTEM, GALACTITOL-SPECIFIC IIA COMPONENT (EC 2_7_1_69) 
2_7_I_69 3104 Salmonella typhi PTS SYSTEM, GALACTITOL-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
2_7_1_69 3222 Salmonella typhi PTS SYSTEM, MANNITOL-SPECIFIC IIABC COMPONENT (EC 2_7_1_69) 
2_7_1_69 4238 Salmonella typhi PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 4599 Salmonella typhi PTS SYSTEM, GLUCOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 4665 Salmonella typhi PTS SYSTEM, N-ACETYLGLUCOSAMINE-SPECIFIC IIABC COMPONENT 
(EC 2_7_1_69) 
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2_7_1_69 4978 Salmonella typhi PUTATIVE PHOSPHOTRANSFERASE ENZYME II, A COMPONENT SGCA 
(EC 2_7_1_69) 

2_7_1_69 5038 Salmonella typhi PTS SYSTEM, CELLOBIOSE-SPECIFIC [IB COMPONENT (EC 2_7_1_69) 
2_7_1_69 5151 Salmonella typhi PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 5183 Salmonella typhi UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, B 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 5184 Salmonella typhi PTS SYSTEM, MANNITOL (CRYPTIC)-SPECIFIC HA COMPONENT (EC 

2_7_1_69) 

2_7_1_69 5212 Salmonella typhi PTS SYSTEM, GLUCOSE-SPECIFIC HA COMPONENT (EC 2_7_1_69) 
2_7_1_69 5377 Salmonella typhi NITROGEN REGULATORY HA PROTEIN (EC 2_7_1_69) 
2_7_1_69 5656 Salmonella typhi UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, B 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 5657 Salmonella typhi PUTATIVE PHOSPHOTRANSFERASE ENZYME II, A COMPONENT SGCA 

(EC 2_7_1_69) 

2_7_1_69 16 Salmonella paratyphi PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 422 Salmonella paratyphi PTS SYSTEM, GLUCOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 423 Salmonella paratyphi PTS SYSTEM, GLUCOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 447 Salmonella paratyphi PTS SYSTEM, FRUCTOSE-SPECIFIC IIA/FPR COMPONENT (EC 

2_7_1_69) 

2_7_1_69 1439 Salmonella paratyphi PTS SYSTEM, GLUCOSE-SPECIFIC IIA COMPONENT (EC 2_7_1_69) 
2_7_1_69 1454 Salmonella paratyphi PTS SYSTEM, TREHALOSE-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 1455 Salmonella paratyphi PTS SYSTEM, TREHALOSE-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 1873 Salmonella paratyphi NITROGEN REGULATORY IIA PROTEIN (EC 2_7_1_69) 
2_7_1_69 1904 Salmonella paratyphi PTS SYSTEM, N-ACETYLGLUCOSAMINE-SPECIFIC IIABC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 1905 Salmonella paratyphi PTS SYSTEM, N-ACETYLGLUCOSAMINE-SPECIFIC IIABC 
COMPONENT (EC 2_7_I_69) 

2_7_1_69 1906 Salmonella paratyphi PTS SYSTEM, N-ACETYLGLUCOSAMINE-SPECIFIC IIABC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 2026 Salmonella paratyphi PUTATIVE PHOSPHOTRANSFERASE ENZYME II, A COMPONENT 
SGCA (EC 2_7_1_69) 

2_7_1_69 2295 Salmonella paratyphi PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIBC COMPONENT 
(EC2_7_1_69) 

2_7_1_69 2297 Salmonella paratyphi PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIBC COMPONENT 
(EC 2_7_1_69) 

2 7_l_69 2298 Salmonella paratyphi PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIBC COMPONENT 
(EC 2_7_1_69) 

2_7_l_69 2299 Salmonella paratyphi PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIA COMPONENT (EC 

2_7_1_69) 

2_7_1_69 2464 Salmonella paratyphi PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 3167 Salmonella paratyphi PTS SYSTEM, MANNITOL (CRYPTIC)-SPECIFIC IIA COMPONENT (EC 

2_7_1_69) 

2_7_1_69 3563 Salmonella paratyphi UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, B 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 4712 Salmonella paratyphi PTS SYSTEM, SUCROSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 4713 Salmonella paratyphi PTS SYSTEM, SUCROSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 4780 Salmonella paratyphi PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 
2_7_1_69) 

2_7_1_69 4782 Salmonella paratyphi PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 

2_7_1_69) 

2_7_1_69 4810 Salmonella paratyphi PTS SYSTEM, MANNITOL-SPECIFIC IIABC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 481 1 Salmonella paratyphi PTS SYSTEM, MANNITOL-SPECIFIC IIABC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 4946 Salmonella paratyphi UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, B 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 5164 Salmonella paratyphi PTS SYSTEM, GALACTITOL-SPECIFIC IIA COMPONENT (EC 

2_7_1_69) 

2_7_1_69 5188 Salmonella paratyphi PTS SYSTEM, GALACTITOL-SPECIFIC IIB COMPONENT (EC 
2_7_1_69) 
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2_7_1_69 5800 Salmonella paratyphi PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 5801 Salmonella paratyphi PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 5802 Salmonella paratyphi PTS SYSTEM, FRUCTOSE-SPECIFIC IIA/FPR COMPONENT (EC 
2_7_1_69) 

2_7_1_69 5805 Salmonella paratyphi PTS SYSTEM, GALACTITOL-SPECIFIC II A COMPONENT (EC 
2_7_1_69) 

2_7_1_69 5806 Salmonella paratyphi PTS SYSTEM, GALACTITOL-SPECIFIC IIB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 6307 Salmonella paratyphi PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 6308 Salmonella paratyphi PTS SYSTEM. SORBOSE-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
2_7_1_69 6990 Salmonella paratyphi PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 394 Salmonella enteritidis PTS SYSTEM, GLUCOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_l_69 528 Salmonella enteritidis PTS SYSTEM, TREHALOSE-SPECIFIC IIBC COMPONENT (EC 
2_7_l_69) 

2_7_1_69 628 Salmonella enteritidis PTS SYSTEM, MANNITOL (CRYPTIC)-SPECIFIC IIA COMPONENT (EC 
2_7_1_69) 

2_7_1_69 660 Salmonella enteritidis PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 754 Salmonella enteritidis PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 1 127 Salmonella enteritidis PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1387 Salmonella enteritidis PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_l_69 1422 Salmonella enteritidis UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, B 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 1423 Salmonella enteritidis PUTATIVE PHOSPHOTRANSFERASE ENZYME II, A COMPONENT 
SGCA (EC 2_7_1_69) 

2_7_1_69 1574 Salmonella enteritidis UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, B 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 1778 Salmonella enteritidis PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 2338 Salmonella enteritidis PTS SYSTEM, N-ACETYLGLUCOSAMINE-SPECIFIC IIABC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 2423 Salmonella enteritidis PTS SYSTEM, FRUCTOSE-LIKE-2 IIB COMPONENT 2 (EC 2_7_1_69) 
2_7_1_69 2489 Salmonella enteritidis PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 2559 Salmonella enteritidis NITROGEN REGULATORY IIA PROTEIN (EC 2_7_1_69) 
2_7_1_69 2682 Salmonella enteritidis PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 2787 Salmonella enteritidis PTS SYSTEM, GALACTITOL-SPECIFIC IIB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 2788 Salmonella enteritidis PTS SYSTEM, GALACTITOL-SPECIFIC IIA COMPONENT (EC 

2_7_I_69) 

2_7_1_69 31 17 Salmonella enteritidis PTS SYSTEM, GALACTITOL-SPECIFIC IIB COMPONENT (EC 
2_7_1_69) 

2_7_1_69 3746 Salmonella enteritidis PTS SYSTEM, MANNITOL-SPECIFIC IIABC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 3774 Salmonella enteritidis PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 4280 Salmonella enteritidis PTS SYSTEM, FRUCTOSE-LIKE-2 IIB COMPONENT 1 (EC 2_7_1_69) 
2_7_1_69 302 Salmonella dublin PTS SYSTEM, GLUCOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1 J>9 420 Salmonella dublin PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 2_7_I_69) 
2_7_1_69 632 Salmonella dublin PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 782 Salmonella dublin PTS SYSTEM, MANNITOL-SPECIFIC IIABC COMPONENT (EC 2_7_1_69) 
2_7_1_69 1653 Salmonella dublin PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 2_7_1_69) 
2_7_l_69 1963 Salmonella dublin PTS SYSTEM, SUCROSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 2378 Salmonella dublin NITROGEN REGULATORY IIA PROTEIN (EC 2_7_I_69) 
2_7_1_69 2543 Salmonella dublin PTS SYSTEM, TREHALOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 2734 Salmonella dublin PUTATIVE PHOSPHOTRANSFERASE ENZYME II, A COMPONENT SGCA 
(EC 2_7_1_69) 

2_7_1_69 2941 Salmonella dublin PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 2942 Salmonella dublin PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 3555 Salmonella dublin PTS SYSTEM, FRUCTOSE-LIKE-2 IIB COMPONENT 2 (EC 2_7_1_69) 
2_7_l_69 3861 Salmonella dublin PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2 7 1 69 4291 Salmonella dublin PTS SYSTEM, GALACTITOL-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
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2_7_1_69 1357 Pseudomonas aeruginosa fruA PTS SYSTEM, FRUCTOSE-SPECIFIC II BC COMPONENT (EC 
2_7_1_69) 

2_7J_69 5425 Pseudomonas aeruginosa PA3761 PTS SYSTEM, N-ACETYLGLUCOSAMINE-SPECIFIC IIABC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 6596 Pseudomonas aeruginosa PA3760 PTS SYSTEM, N-ACETYLGLUCOSAMINE-SPECIFIC IIABC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 7804 Pseudomonas aeruginosa ptsN NITROGEN REGULATORY IIA PROTEIN (EC 2_7_1_69) 
2_7_1_69 2 Pasteurella multocida fruB PTS SYSTEM, FRUCTOSE-SPECIFIC IIA/FPR COMPONENT (EC 

2_7_1_69) 

2_7_1_69 4 Pasteurella multocida fruA PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 16 Pasteurella multocida BS-ybbF PTS SYSTEM, SUCROSE-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 85 Pasteurella multocida ptsN NITROGEN REGULATORY IIA PROTEIN (EC 2_7_1_69) 
2_7_1_69 217 Pasteurella multocida EC-ptxA PUTATIVE PHOSPHOTRANSFERASE ENZYME II, A 
COMPONENT SGCA (EC 2_7_1_69) 

2_7_1_69 802 Pasteurella multocida ptsG PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 1 120 Pasteurella multocida ptsB PTS SYSTEM, SUCROSE-SPECIFIC IIBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1219 Pasteurella multocida EC-srlB PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIA 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 1220 Pasteurella multocida PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIBC COMPONENT 
(EC 2_7_1_69) 

2_7_l_69 1675 Pasteurella multocida EC-manX PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 1697 Pasteurella multocida EC-nagE PTS SYSTEM, N-ACETYLGLUCOSAMINE-SPECIFIC IIABC 
COMPONENT (EC 2_7_I_69) 

2_7_1_69 1717 Pasteurella multocida err PTS SYSTEM, GLUCOSE-SPECIFIC IIA COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1799 Pasteurella multocida ptmA PTS SYSTEM, MANNITOL-SPECIFIC IIABC COMPONENT (EC 

2_7_l_69) 

2_7_1_69 756 Neisseria gonorrhoeae EC-ptsN NITROGEN REGULATORY IIA PROTEIN (EC 2_7_1_69) 
2_7_1_69 1717 Neisseria gonorrhoeae EC-manX PTS SYSTEM, IIA COMPONENT (EC 2_7_1_69) 
2_7_1_69 78 Mycoplasma pneumoniae EC-fruA PTS SYSTEM, FRUCTOSE-SPECIFIC IIABC COMPONENT 
(EC 2_7_1_69) 

2_7_1_69 190 Mycoplasma pneumoniaetr|P75145 PTS SYSTEM, MANNITOL-SPECIFIC IIA COMPONENT (EC 
2_7_1_69) 

2_7_1_69 192 Mycoplasma pneumoniae BS-mtlA PTS SYSTEM, MANNITOL-SPECIFIC IIBC COMPONENT 
(EC 2_7_1_69) 

2_7_1_69 349 Mycoplasma pneumoniae EC-ptxA UNKNOWN PENTITOL PHOSPHOTRANSFERASE 
ENZYME Ii, A COMPONENT (EC 2_7_1_69) 

2_7_1_69 625 Mycoplasma pneumoniae ptsG PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 127 Mycoplasma genitaliu 
1_69) 



2_7_1_69 144 Mycoplasma genitali 
2_7_1_69) 

2_7_1_69 205 Klebsiella pneumoni 
COMPONENT (EC 2_7_1_69) 
2_7_1_69 346 Klebsiella pneumoni 
2_7_1_69 352 Klebsiella pneumoni 
2_7_1_69 358 Klebsiella pneumoni 
2_7_1_69 724 Klebsiella pneumoni 
2_7_1_69) 

2_7_1_69 725 Klebsiella pneumoni 
2_7_1_69) 

2_7_1_69 730 Klebsiella pneumoni 
COMPONENT (EC 2_7_1_69) 
2_7_1_69 778 Klebsiella pneumoni 
2_7_1_69) 

2_7_1_69 924 Klebsiella pneumoni 



MG062 PTS SYSTEM, FRUCTOSE-SPECIFIC IIABC COMPONENT (EC 

MG069 PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 

ae PTS SYSTEM, N-ACETYLGLUCOSAMINE-SPECIFIC IIABC 

lae NITROGEN REGULATORY IIA PROTEIN (EC 2_7_1_69) 
iae PTS SYSTEM, SUCROSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
lae PTS SYSTEM, SORBOSE-SPECIFIC IIB COMPONENT (EC 2_7_I_69) 
iae PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 

PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 

ae PTS SYSTEM, MALTOSE AND GLUCOSE-SPECIFIC IIABC 

ae PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 

PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
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2_7_1_69 1456 Klebsiella pneumoniae PTS SYSTEM, SUCROSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 1457 Klebsiella pneumoniae PTS SYSTEM, SUCROSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 1544 Klebsiella pneumoniae PTS SYSTEM, N-ACETYLGLUCOSAMrNE-SPECIFIC UABC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 1546 Klebsiella pneumoniae PTS SYSTEM, N-ACETYLGLUCOSAMINE-SPECIFIC I1ABC 
COMPONENT (EC 2_7_1_69) 

2_7_l_69 1570 Klebsiella pneumoniae PTS SYSTEM, SUCROSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 1571 Klebsiella pneumoniae PTS SYSTEM, SUCROSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 1787 Klebsiella pneumoniae UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, B 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 1893 Klebsiella pneumoniae PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 1894 Klebsiella pneumoniae PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1895 Klebsiella pneumoniae PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 
2_7_I_69) 

2_7_1_69 2341 Klebsiella pneumoniae PTS SYSTEM, GALACTITOL-SPECIFIC IIA COMPONENT (EC 
2_7_1_69) 

2_7_1_69 2342 Klebsiella pneumoniae PTS SYSTEM, GALACTITOL-SPECIFIC IIB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 2415 Klebsiella pneumoniae PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 

2_7_1_69) 

2_7_1_69 3035 Klebsiella pneumoniae PTS SYSTEM, ARBUTIN-LIKE IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 3429 Klebsiella pneumoniae PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIA COMPONENT 

(EC 2_7_1_69) 

2_7_1_69 3431 Klebsiella pneumoniae PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIBC COMPONENT 

(EC 2_7_1_69) 

2_7_I_69 3432 Klebsiella pneumoniae PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIBC COMPONENT 
(EC 2_7_1_69) 

2_7_1_69 3594 Klebsiella pneumoniae PTS SYSTEM, GLUCOSE-SPECIFIC IIA COMPONENT (EC 2_7_1_69) 
2_7_1_69 3641 Klebsiella pneumoniae PTS SYSTEM, MANNITOL-SPECIFIC IIABC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 3642 Klebsiella pneumoniae PTS SYSTEM, MANNITOL-SPECIFIC IIABC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 3643 Klebsiella pneumoniae PTS SYSTEM, MANNITOL-SPECIFIC IIABC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 3675 Klebsiella pneumoniae PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 3676 Klebsiella pneumoniae PTS SYSTEM, FRUCTOSE-LIKE-2 IIB COMPONENT 1 (EC 2_7_1_69) 
2_7_1_69 3677 Klebsiella pneumoniae PTS SYSTEM, FRUCTOSE-LIKE- 1 IIA COMPONENT (EC 2_7_1_69) 
2_7_1_69 3831 Klebsiella pneumoniae PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 3834 Klebsiella pneumoniae PTS SYSTEM, FRUCTOSE-SPECIFIC IIA/FPR COMPONENT (EC 
2_7_1_69) 

2_7_1_69 3928 Klebsiella pneumoniae PTS SYSTEM, ARBUTIN-, CELLOBIOSE-, AND SALICIN-SPECIFIC 
IIABC COMPONENT (EC 2_7_1_69) 

2_7_1_69 3929 Klebsiella pneumoniae PTS SYSTEM, ARBUTIN-, CELLOBIOSE-, AND SALICIN-SPECIFIC 
IIABC COMPONENT (EC 2_7_1_69) 

2_7_1_69 4079 Klebsiella pneumoniae PTS SYSTEM, SUCROSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 4080 Klebsiella pneumoniae PTS SYSTEM, SUCROSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 4081 Klebsiella pneumoniae PTS SYSTEM, SUCROSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 4082 Klebsiella pneumoniae PTS SYSTEM, BETA-GLUCOSIDES-SPECIFIC IIABC COMPONENT 

(EC 2_7_1_69) 

2_7_1_69 4115 Klebsiella pneumoniae PTS SYSTEM, GLUCOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 5646 Klebsiella pneumoniae PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 5650 Klebsiella pneumoniae PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 
2_7_1_69) 

2_7_1_69 6463 Klebsiella pneumoniae UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, B 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 7041 Klebsiella pneumoniae PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 
2_7_1_69) 
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2_7_l_69 7049 Klebsiella pneumoniae PTS SYSTEM, TREHALOSE-SPECIFIC IIBC COMPONENT (EC 
2_7_l_69) 

2_7_1_69 7050 Klebsiella pneumoniae PTS SYSTEM. TREHALOSE-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 7100 Klebsiella pneumoniae PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 

2_7_1_69) 

2 7169 7229 Klebsiella pneumoniae PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 

2_7_1_69) 

2_7_ 1 _69 7230 Klebsiella pneumoniae PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 
2_7_1_69) 

2_7_1_69 7231 Klebsiella pneumoniae PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 
2_7_1_69) 

2_7_1_69 7248 Klebsiella pneumoniae PUTATIVE PHOSPHOTRANSFERASE ENZYME II, A COMPONENT 
SGCA (EC 2_7_1_69) 

2_7_1_69 7509 Klebsiella pneumoniae PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 7510 Klebsiella pneumoniae PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 
2_7_1 _69) 

2_7_1_69 7690 Klebsiella pneumoniae UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, B 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 8208 Klebsiella pneumoniae PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 8214 Klebsiella pneumoniae PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIBC COMPONENT 

(EC 2_7_1_69) 

2_7_1_69 8215 Klebsiella pneumoniae PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC HA COMPONENT 

(EC 2_7_1_69) 

2_7 J_69 8377 Klebsiella pneumoniae PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 8944 Klebsiella pneumoniae PTS SYSTEM, GALACTITOL-SPECIFIC IIB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 9030 Klebsiella pneumoniae UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME H, B 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 12193 Haemophilus influenzae HI1 147 NITROGEN REGULATORY HA PROTEIN (EC 2_7_1_69) 
2_7_1_69 17348 Haemophilus influenzae HI0446 PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT 

(EC 2_7_1_69) 

2_7_1_69 18316 Haemophilus influenzae HI171 1 PTS SYSTEM, GLUCOSE-SPECIFIC IIA COMPONENT (EC 

2_7_1_69) 

2_7 1_69 20967 Haemophilus influenzae HI0448 PTS SYSTEM, FRUCTOSE-SPECIFIC IIA/FPR COMPONENT 

(EC2_7JJ->9) 

2_7_1_69 207 Haemophilus ducreyi EC-ptsN NITROGEN REGULATORY IIA PROTEIN (EC 2_7_1_69) 
2_7_1_69 402 Haemophilus ducreyi EC-ptxA PUTATIVE PHOSPHOTRANSFERASE ENZYME II, A 
COMPONENT SGCA (EC 2_7_1_69) 

2_7_1_69 1151 Haemophilus ducreyi PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 1404 Haemophilus ducreyi BS-ypqE PTS SYSTEM, GLUCOSE-SPECIFIC IIA COMPONENT (EC 

2_7_1_69) 

2_7_1_69 129 Escherichia coli yadl PTS SYSTEM, IIA COMPONENT (EC 2_7_1_69) 

2_7_1_69 653 Escherichia coli nagE PTS SYSTEM, N-ACETYLGLUCOSAMINE-SPECIFIC IIABC 

COMPONENT (EC 2_7_1_69) 

2_7_1_69 705 Escherichia coli hrsA HRSA PROTEIN (EC 2_7_1_69) 

2_7_1_69 1063 Escherichia coli ptsG PTS SYSTEM, GLUCOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 1580 Escherichia coli malX PTS SYSTEM, MALTOSE AND GLUCOSE-SPECIFIC IIABC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 1774 Escherichia coli manX PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 2358 Escherichia coli err PTS SYSTEM, GLUCOSE-SPECIFIC IIA COMPONENT (EC 2_7_1_69) 
2_7_1_69 2369 Escherichia coli b2429 PTS SYSTEM, SUCROSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 2631 Escherichia coh srlA_2 PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIBC COMPONENT 
(EC 2_7_1_69) 

2_7_1_69 2632 Escherichia coli srlB PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC OA COMPONENT (EC 

2_7_I_69) 

2_7_1_69 2644 Escherichia coli ascF PTS SYSTEM, ARBUTIN-, CELLOBIOSE-, AND SALICIN-SPECIFIC 
IIABC COMPONENT (EC 2_7_1_69) 
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2_7_1_69 3057 Escherichia coli agaV PTS SYSTEM, N-ACETYLGALACTOSAMINE-SPECIFIC IIB 
COMPONENT 2 (EC 2_7_1_69) 

2_7_1_69 3062 Eschenchia coli agaB PTS SYSTEM, N-ACETYLGALACTOSAMINE-SPECIFIC IIB 
COMPONENT 1 (EC 2_7_1_69) 

2_7_t_69 3127 Eschenchia coli ptsN NITROGEN REGULATORY IIA PROTEIN (EC 2_7_1_69) 
2_7_l_69 3519 Escherichia colt mtlA PTS SYSTEM, MANNITOL-SPECIFIC IIABC COMPONENT (EC 

2_7_l_69) 

2_7_1_69 3848 Escherichia coli frwB PTS SYSTEM, FRUCTOSE-LIKE-2 IIB COMPONENT 1 (EC 2_7_1_69) 
2_7_l_69 3851 Eschenclua coli frwD PTS SYSTEM, FRUCTOSE-LIKE-2 IIB COMPONENT 2 (EC 2_7_l_69) 
2_7_t_69 4077 Escherichia coli yjfT UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, B 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 5071 Escherichia coli celC PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 
2_7_i_69) 

2_7_1_69 5073 Escherichia coli celA PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 
2_7_1_69) 

2_7_1_69 5273 Escherichia coli gatB PTS SYSTEM, GALACTITOL-SPECIFIC IIB COMPONENT (EC 
2_7_1_69) 

2_7_1_69 5274 Escherichia coli gatA PTS SYSTEM, GALACTITOL-SPECIFIC IIA COMPONENT (EC 
2_7_1_69) 

2_7_1_69 5318 Escherichia coli fruA PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 5320 Escherichia coli fruB PTS SYSTEM, FRUCTOSE-SPECIFIC IIA/FPR COMPONENT (EC 

2_7_1_69) 

2_7_1_69 5455 Eschenchia coli b2387 PTS SYSTEM, FRUCTOSE-LIKE IIB COMPONENT (EC 2_7_1_69) 
2_7_1_69 5741 Escherichia coli cmtA PTS SYSTEM, MANNITOL (CRYPTIC)-SPECIFIC IIBC COMPONENT 
(EC 2_7_1_69) 

2_7_1_69 5742 Escherichia coli cmtB PTS SYSTEM, MANNITOL (CRYPTIC)-SPECIFIC IIA COMPONENT 
(EC 2_7_1_69) 

2_7_1_69 6143 Escherichia coli glvB PTS SYSTEM, A RBUT IN-LIKE IIB COMPONENT (EC 2_7_1_69) 
2_7_1_69 6164 Escherichia coli bglF PTS SYSTEM, BETA-GLUCOSIDES-SPECIFIC IIABC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 6237 Escherichia coli frvB PTS SYSTEM, FRUCTOSE-LIKE- 1 IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 6427 Escherichia coli yjhL PUTATIVE PHOSPHOTRANSFERASE ENZYME II, A COMPONENT 
SGCA (EC 2_7_1_69) 

2_7_1_69 6485 Escherichia coli ptxA UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, A 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 6494 Escherichia coli treB PTS SYSTEM, TREHALOSE-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 6612 Escherichia coli frvA PTS SYSTEM, FRUCTOSE-LIKE- 1 IIA COMPONENT (EC 2_7_I_69) 
2_7_1_69 6714 Escherichia coli PTS SYSTEM, GALACTITOL-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
2_7_1_69 526 Enterococcus faecium (DOE) PTS SYSTEM, FRUCTOSE-SPECIFIC IIABC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 791 Enterococcus faecium (DOE) PTS SYSTEM, MANNOSE-SPECIFIC HAB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 822 Enterococcus faecium (DOE) PTS SYSTEM, GLUCOSE-SPECIFIC IIA COMPONENT (EC 

2_7_1_69) 

2_7_1_69 1141 Enterococcus faecium (DOE) PTS SYSTEM, BETA-GLUCOSIDES-SPECIFIC IIABC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 1296 Enterococcus faecium (DOE) PTS SYSTEM, SUCROSE-SPECIFIC IIABC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1362 Enterococcus faecium (DOE) UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, 
B COMPONENT (EC 2_7_1_69) 

2_7_1_69 1432 Enterococcus faecium (DOE) PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 1436 Enterococcus faecium (DOE) PTS SYSTEM, FRUCTOSE-SPECIFIC IIABC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1531 Enterococcus faecium (DOE) PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1537 Enterococcus faecium (DOE) PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1578 Enterococcus faecium (DOE) PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 
2_7_1_69) 



52054390_1 



-136- 



2_7_1_69 1601 Enterococcus faeci 
2_7_1_69) 

2_7_1_69 1603 Enterococcus faec 
2 7 1 69) 

2 7169 1699 Enterococcus faeci 
COMPONENT (EC 2_7_1_69) 
2 7169 1707 Enterococcus faeci 
COMPONENT (EC 2_7_1_69) 
2_7_1_69 1881 Enterococcus faeci 
2_7_l_69) 

2_7 J _69 1883 Enterococcus faeci 

2_7_1_69) 

2_7_1_69 1958 Enterococcus faeci 
2_7_1_69) 

2_7_1_69 2027 Enterococcus faeci 
2_7_1_69) 

2_7_1_69 2300 Enterococcus faec 
COMPONENT (EC 2_7_1_69) 
2_7_1_69 2370 Enterococcus faeci 
COMPONENT (EC 2_7_l_69) 
2_7_1_69 2447 Enterococcus faeci 
2_7_1_69) 

2_7_1_69 2450 Enterococcus faeci 
2_7_1_69) 

2_7_1_69 2565 Enterococcus faeci 
2_7_1_69) 

2 7169 2570 Enterococcus faeci 
2_7_1_69) 

2_7_1_69 2588 Enterococcus faeci 
2_7_1_69) 

2_7_1_69 2589 Enterococcus faeci 
2_7_1_69) 

2_7_1_69 2867 Enterococcus faeci 
2_7_1_69) 

2_7_1_69 2924 Enterococcus faeci 
COMPONENT (EC 2_7_1_69) 
2_7_1_69 2950 Enterococcus faeci 
2_7_1_69> 

2_7_1_69 2955 Enterococcus faeci 
2_7_1_69) 

2_7_1_69 2962 Enterococcus faeci 
COMPONENT (EC 2_7_1_69) 
2_7_1_69 2981 Enterococcus faeci 
B COMPONENT (EC 2_7_l_69) 
2_7_1_69 3022 Enterococcus faeci 
2_7_1_69) 

2_7_1_69 3023 Enterococcus faeci 
2_7_1_69) 

2_7_1_69 3083 Enterococcus faeci 
2_7_1_69) 

2_7_1_69 3087 Enterococcus faeci 

2_7_1_69) 

2_7_1_69 3093 Enterococcus faeci 
2_7_1_69) 

2_7_1_69 3095 Enterococcus faeci 
2_7_1_69) 

2_7_1_69 3112 Enterococcus faeci 
2_7_1_69) 

2_7_1_69 3178 Enterococcus faeci 
COMPONENT (EC 2_7_1_69) 
2_7_1_69 3311 Enterococcus faeci 

2_7_1_69) 
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um (DOE) PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 
(DOE) PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 
(DOE) PTS SYSTEM, BETA-GLUCOSIDES-SPECIFrC HABC 
(DOE) PTS SYSTEM, BETA-GLUCOSIDES-SPECIFIC IIABC 
(DOE) PTS SYSTEM, GALACTITOL-SPECIFIC IIA COMPONENT (EC 
(DOE) PTS SYSTEM, GALACTITOL-SPECIFIC IIB COMPONENT (EC 
(DOE) PTS SYSTEM, SUCROSE-SPECIFIC IIABC COMPONENT (EC 
(DOE) PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 
(DOE) EC-frvB PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC 
(DOE) PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIBC 
ium (DOE) PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 
(DOE) PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 
(DOE) PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 
(DOE) PTS SYSTEM, MANNITOL-SPECIFIC IIA COMPONENT (EC 
(DOE) PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 
um (DOE) PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 
ium (DOE) PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 
(DOE) PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIA 
(DOE) PTS SYSTEM, LACTOSE-SPECIFIC IIBC COMPONENT (EC 
(DOE) PTS SYSTEM, LACTOSE-SPECIFIC IIA COMPONENT (EC 
(DOE) PTS SYSTEM, MANNITOL (CRYPTIC)-SPECIFIC IIA 
(DOE) UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, 
(DOE) PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 
ium (DOE) PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 
um (DOE) PTS SYSTEM, MANNITOL-SPECIFIC IIBC COMPONENT (EC 
um (DOE) PTS SYSTEM, MANNITOL-SPECIFIC IIBC COMPONENT (EC 
um (DOE) PTS SYSTEM, MANNITOL-SPECIFIC IIA COMPONENT (EC 
um (DOE) PTS SYSTEM, MANNITOL-SPECIFIC IIA COMPONENT (EC 
(DOE) PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 
(DOE) PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIA 
ium (DOE) PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 
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2_7_1_69 3521 Enterococcus faecium (DOE) PTS SYSTEM, SORBOSE-SPECIFIC IIB COMPONENT (EC 
2_7_1_69) 

2_7_1_69 3532 Enterococcus faecium (DOE) PTS SYSTEM. MANNOSE-SPECIFIC IIAB COMPONENT (EC 
2_7_1_69) 

2_7_1_69 3653 Enterococcus faecium (DOE) PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 3654 Enterococcus faecium (DOE) PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 

2_7_1_69) 

2_7_1_69 3759 Enterococcus faecium (DOE) PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 

2_7_1_69) 

2_7J_69 3777 Enterococcus faecium (DOE) PTS SYSTEM, TREHALOSE-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 3822 Enterococcus faecium (DOE) PTS SYSTEM, BETA-GLUCOSIDES-SPECIFIC IIABC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 3893 Enterococcus faecium (DOE) PTS SYSTEM, MANNITOL (CRYPTIC)-SPECIFIC IIA 
COMPONENT (EC 2_7_1_69) 

2_7_l_69 3909 Enterococcus faecium (DOE) UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, 
B COMPONENT (EC 2_7_1_69) 

2_7_l_69 3932 Enterococcus faecium (DOE) PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 4057 Enterococcus faecium (DOE) PTS SYSTEM, SORBOSE-SPECIFIC IIB COMPONENT (EC 
2_7_1_69) 

2_7_1_69 4061 Enterococcus faecium (DOE) PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1 1 Enterococcus faecalis PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 70 Enterococcus faecalis PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 155 Enterococcus faecalis PTS SYSTEM, SORBOSE-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
2 7 1 69 185 Enterococcus faecalis PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 2_7_1_69) 
FRAMESHIFT 

2_7_1_69 186 Enterococcus faecalis PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 2_7_1_69) 
2_7_1_69 219 Enterococcus faecalis PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIA COMPONENT (EC 

2_7_1_69) 

2_7_1_69 241 Enterococcus faecalis PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7J_69) 
2_7_1_69 242 Enterococcus faecalis PTS SYSTEM, FRUCTOSE-SPECIFIC IIA COMPONENT (EC 2_7_1_69) 
2_7_1_69 246 Enterococcus faecalis PTS SYSTEM, GALACTITOL-SPECIFIC IIA COMPONENT (EC 

2_7_1_69) 

2_7_1_69 272 Enterococcus faecalis PTS SYSTEM, MALTOSE AND GLUCOSE-SPECIFIC IIABC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 329 Enterococcus faecalis PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 341 Enterococcus faecalis PTS SYSTEM, MANNITOL (CRYPTIC)-SPECIFIC IIA COMPONENT (EC 

2_7J_69) 

2_7_1_69 342 Enterococcus faecalis UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, B 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 355 Enterococcus faecalis EC-ptsN NITROGEN REGULATORY IIA PROTEIN (EC 2_7_1_69) 
2_7_1_69 356 Enterococcus faecalis PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 388 Enterococcus faecalis PTS SYSTEM, N-ACETYLGALACTOSAMINE-SPECIFIC IIB 
COMPONENT 2 (EC 2_7_1_69) 

2_7_1_69 591 Enterococcus faecalis PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 2_7_1_69) 
2_7_1_69 639 Enterococcus faecalis PTS SYSTEM, SORBOSE-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
2_7_1_69 640 Enterococcus faecalis PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 670 Enterococcus faecalis PTS SYSTEM, BETA-GLUCOSIDES-SPECIFIC IIABC COMPONENT (EC 
2_7_l_69) 

2_7_l_69 828 Enterococcus faecalis PTS SYSTEM, SORBOSE-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
2_7_1_69 829 Enterococcus faecalis PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 856 Enterococcus faecalis PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) ' 
2_7_1_69 1059 Enterococcus faecalis PTS SYSTEM, SUCROSE-SPECIFIC IIABC COMPONENT (EC 
2_?_1_69) 

2_7_1_69 1229 Enterococcus faecalis EC-manX PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 

2_7_1_69) 

2_7_l_69 1230 Enterococcus faecalis PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 1317 Enterococcus faecalis PTS SYSTEM, MANNITOL-SPECIFIC IIA COMPONENT (EC 2_7_1_69) 
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2_7_1_69 1318 Enterococcus faecalis BS-mtlA PTS SYSTEM, MANNITOL-SPECIFIC IIBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1319 Enterococcus faecalis PTS SYSTEM, MANNITOL-SPECIFIC HA COMPONENT (EC 2_7_1_69) 
2_7_l_69 1321 Enterococcus faecalis PTS SYSTEM, MANNITOL-SPECIFIC IIBC COMPONENT (EC 
2_7_1_69) 

2_7_I_69 1404 Enterococcus faecalis PTS SYSTEM, BETA-GLUCOSIDES-SPECIFIC IIABC COMPONENT 

(EC 2_7_1_69) 

2_7_t_69 1410 Enterococcus faecalis BS-ybbF PTS SYSTEM, SUCROSE-SPECIFIC IIBC COMPONENT (EC 

2_7J_69) 

2_7J_69 1501 Enterococcus faecalis PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 1502 Enterococcus faecalis PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_I_69) 
2_7_1_69 1660 Enterococcus faecalis PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIBC COMPONENT 

(EC 2_7_1_69) 

2_7_1_69 1889 Enterococcus faecalis BS-fruA PTS SYSTEM, FRUCTOSE-SPECIFIC IIABC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1907 Enterococcus faecalis PTS SYSTEM, SUCROSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 1915 Enterococcus faecalis PTS SYSTEM, SORBOSE-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
2_7_1_69 1927 Enterococcus faecalis PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 1928 Enterococcus faecalis EC-yadI PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 1969 Enterococcus faecalis PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 1970 Enterococcus faecalis PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 2175 Enterococcus faecalis UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, A 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 2177 Enterococcus faecalis EC-yjfT UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, 
B COMPONENT (EC 2_7_1_69) 

2_7_1_69 2221 Enterococcus faecalis PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 2224 Enterococcus faecalis PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 2326 Enterococcus faecalis EC-treB PTS SYSTEM, TREHALOSE-SPECIFIC IIBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 2327 Enterococcus faecalis PTS SYSTEM, TREHALOSE-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 2406 Enterococcus faecalis PTS SYSTEM, SUCROSE-SPECIFIC IIABC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 2592 Enterococcus faecalis PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 2654 Enterococcus faecalis EC-celC PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 
2_7_1_69) 

2_7_1_69 2655 Enterococcus faecalis PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 2675 Enterococcus faecalis PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 2696 Enterococcus faecalis PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIBC COMPONENT 

(EC 2_7_1_69) 

2_7_1_69 2697 Enterococcus faecalis PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIBC COMPONENT 
(EC2_7_1_69) 

2_7_1_69 2698 Enterococcus faecalis EC-srlB PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIA 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 2724 Enterococcus faecalis PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 2737 Enterococcus faecalis PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 657 Corynebacterium diphthenae PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 698 Corynebacterium diphtheriae PTS SYSTEM, MANNITOL (CRYPTIC)-SPECIFIC IIA 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 722 Corynebacterium diphthenae PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 723 Corynebacterium diphtheriae PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 81 Clostridium difficile BS-fruA PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 
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2_7_1_69 108 Clostridium difficile EC-ptsN NITROGEN REGULATORY IIA PROTEIN (EC 2_7_1_69) 
2_7_1_69 187 Clostridium difficile EC-glvC PTS SYSTEM, ARBUTIN-LIKE IIBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 193 Clostridium difficile PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 194 Clostridium difficile PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 314 Clostridium difficile PTS SYSTEM, MANNOSE-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
2_7_l_69 500 Clostridium difficile BS-treP PTS SYSTEM, SUCROSE-SPECIFIC IIBC COMPONENT (EC 

2J7J_69) 

2_7_1_69 565 Clostridium difficile PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 2_7_1_69) 
2_7_1_69 569 Clostridium difficile PTS SYSTEM, CELLOBIOSE-SPECIFIC EIB COMPONENT (EC 2_7_1_69) 
2_7_1_69 662 Clostridium difficile PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 906 Clostridium difficile PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 907 Clostridium difficile PTS SYSTEM, FRUCTOSE-LIKE-2 IIB COMPONENT 1 (EC 2_7_l_69) 
2_7_1_69 941 Clostridium difficile PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
2_7_1_69 942 Clostridium difficile PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 2_7_l_69) 
2_7_1_69 963 Clostridium difficile PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 2_7_1_69) 
2_7_1_69 966 Clostridium difficile EC-hrsA HRSA PROTEIN (EC 2_7_1_69) 

2 7_1_69 970 Clostridium difficile PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
2_7_1_69 972 Clostridium difficile PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 2_7_1_69) 
2_7_1_69 977 Clostridium difficile PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 1075 Clostridium difficile UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, B 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 1076 Clostridium difficile PTS SYSTEM, MANNITOL (CRYPTIC)-SPECIFIC IIA COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1 122 Clostridium difficile PTS SYSTEM, BETA-GLUCOSIDES-SPECIFIC IIABC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 1250 Clostridium difficile PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
2_7_1_69 1328 Clostridium difficile PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
2_7_1_69 1375 Clostridium difficile PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 1377 Clostridium difficile EC-srlB PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIA 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 1483 Clostridium difficile PTS SYSTEM, BETA-GLUCOSIDES-SPECIFIC IIABC COMPONENT (EC 

2_7J_69) 

2_7_1_69 1486 Clostridium difficile PTS SYSTEM, FRUCTOSE-SPECIFIC IIABC COMPONENT (EC 

2_7_1J>9) 

2_7_1_69 1590 Clostridium difficile PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
2_7_1_69 1869 Clostridium difficile BS-ptsG PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 

2 7 1_69) 

2_7_1_69 2122 Clostridium difficile EC-celC PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 

2_7_1_69) 

2_7_1_69 2123 Clostridium difficile PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
2_7_1_69 2224 Clostridium difficile PTS SYSTEM, GALACTITOL-SPECIFIC IIA COMPONENT (EC 

2_7J_69) 

2_7_1_69 2247 Clostridium difficile PTS SYSTEM, MALTOSE AND GLUCOSE-SPECIFIC IIABC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 2249 Clostridium difficile PTS SYSTEM, GLUCOSE-SPECIFIC IIA COMPONENT (EC 2_7_1_69) 

2_7_1_69 2316 Clostridium difficile NITROGEN REGULATORY IIA PROTEIN (EC 2_7_1_69) 

2_7_1_69 2410 Clostridium difficile PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 

2_7_1_69 2411 Clostridium difficile PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 

2_7_1_69 2675 Clostridium difficile PTS SYSTEM, GALACTITOL-SPECIFIC IIB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 2676 Clostridium difficile PTS SYSTEM, GALACTITOL-SPECIFIC IIA COMPONENT (EC 

2_7_1_69) 

2_7_1_69 2681 Clostridium difficile PTS SYSTEM, MANNITOL-SPECIFIC IIA COMPONENT (EC 2_7_1_69) 
2_7_1_69 2683 Clostridium difficile EC-mtlA PTS SYSTEM, MANNITOL-SPECIFIC IIBC COMPONENT (EC 

2 7 1_69) 

2_7_1_69 2735 Clostridium difficile PTS SYSTEM, BETA-GLUCOSIDES-SPECIFIC IIABC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 2749 Clostridium difficile EC-frwB PTS SYSTEM, FRUCTOSE-LIKE-2 IIB COMPONENT 1 (EC 
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2_7J_69 2776 Clostridium difficile PTS SYSTEM, GALACTITOL-SPECIFIC HA COMPONENT (EC 
2_7_1_69) 

2_7_1_69 2777 Clostridium difficile PTS SYSTEM, GALACTITOL-SPECIFIC IIB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 2842 Clostridium difficile UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, A 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 2843 Clostridium difficile UNKNOWN PENTITOL PHOSPHOTRANSFERASE ENZYME II, B 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 2899 Clostridium difficile PTS SYSTEM, MANNOSE-SPECIFIC IIAB COMPONENT (EC 2_7_1_69) 
2_7_1_69 2901 Clostridium difficile PTS SYSTEM, SORBOSE-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
2_7_1_69 2908 Clostridium difficile PTS SYSTEM, GALACTITOL-SPECIFIC IIB COMPONENT (EC 

2_7_1_69) 

2_7_1_69 2935 Clostridium difficile PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
2_7_1_69 2936 Clostridium difficile PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 2_7_1_69) 
2_7_1_69 3 104 Clostridium difficile PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIA COMPONENT (EC 

2_7_l_69) 

2_7_1_69 3107 Clostridium difficile PTS SYSTEM, GLUCITOL/SORBITOL-SPECIFIC IIBC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 3349 Clostridium difficile PTS SYSTEM, BETA-GLUCOSIDES-SPECIFIC IIABC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 3490 Clostridium difficile PTS SYSTEM, BETA-GLUCOSIDES-SPECIFIC IIABC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 3504 Clostridium difficile EC-malX PTS SYSTEM, MALTOSE AND GLUCOSE-SPECIFIC IIABC 
COMPONENT (EC 2_7_l_69) 

2_7_1_69 16 Clostridium acetobutylicum 24407802_F1_19 PTS SYSTEM, MALTOSE AND GLUCOSE- 
SPECIFIC IIABC COMPONENT (EC 2_7_1_69) 

2_7_1_69 18 Clostridium acetobutylicum 13859675_F3_96 PTS SYSTEM, GLUCOSE-SPECIFIC IIABC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 308 Clostridium acetobutylicum 11953327_C1_69 PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 309 Clostridium acetobutylicum20898438_C3_104 PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 601 Clostridium acetobutylicum 20508588_C1_42 PTS SYSTEM, SUCROSE-SPECIFIC IIBC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 924 Clostridium acetobutylicum 25625325_C1_39 PTS SYSTEM, GLUCOSE-SPECIFIC IIA 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 948 Clostridium acetobutylicum 22274567_C3_41 PTS SYSTEM, ARBUTIN-LIKE IIBC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 1510 Clostridium acetobutylicum 36225010_C2_41 PTS SYSTEM, MANNOSE-SPECIFIC IIAB 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 1511 Clostridium acetobutylicum 36605 25 8_C3_50 PTS SYSTEM, FRUCTOSE-SPECIFIC IIA 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 1721 Clostridium acetobutylicum 22276875_C1_21 PTS SYSTEM, MANNOSE-SPECIFIC IIAB 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 1782 Clostridium acetobutylicum 5895253_C1_14 PTS SYSTEM, N-ACETYLGLUCOSAMINE- 
SPECIFIC IIABC COMPONENT (EC 2_7_1_69) 

2_7_1_69 2184 Clostridium acetobutylicum 4790677_C3_23 PTS SYSTEM, MANNITOL-SPECIFIC IIA 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 2186 Clostridium acetobutylicum 20602260_C2_20 PTS SYSTEM, MANNITOL-SPECIFIC IIBC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 2680 Clostridium acetobutylicum 24492152_F2_4 PTS SYSTEM, BETA-GLUCOSIDES-SPECIFIC 
IIABC COMPONENT (EC 2_7_1_69) 

2_7_1_69 2915 Clostridium acetobutylicum 1963475 1_C2_12 PTS SYSTEM, GLUCOSE-SPECIFIC IIA 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 3035 Clostridium acetobutylicum 1 97265 1 2_F3_5 PTS SYSTEM, LACTOSE-SPECIFIC IIA 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 3036 Clostridium acetobutylicum 1992338_F2_3 PTS SYSTEM, LACTOSE-SPECIFIC IIBC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 3094 Clostridium acetobutylicum 34650050_F3_7 PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 3095 Clostridium acetobutylicum 2765703_F3_8 PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC 
COMPONENT (EC 2_7_1_69) 
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2_7_1_69 3635 Clostridium acetobutyhcum 36023433_F1_1 PTS SYSTEM, GLUCOSE-SPECIFIC II ABC 
COMPONENT (EC 2_7_1_69) 

2_7J_69 3638 Clostridium acetobutyhcum 1 6538 1 35_F3_7 PTS SYSTEM, GLUCOSE-SPECIFIC IIABC 
COMPONENT (EC 2_7__1_69) 

2_7_1_69 3942 Clostridium acetobutyhcum 3 136583 l_F3_3 PTS SYSTEM, GALACTITOL-SPECIFIC IIA 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 278 Chlamydia trachomatis D/UW-3/Cx ptsNJ NITROGEN REGULATORY IIA PROTEIN (EC 

2_7_1_69) 

2 7 1 69 279 Chlamydia trachomatis D/UW-3/Cx ptsN_2 PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC 
COMPONENT (EC 2_7_1_69) 

2_7_1_69 714 Chlamydia pneumoniae AR39 CP0714 NITROGEN REGULATORY IIA PROTEIN (EC 2_7J_69) 
2_7_1_69 715 Chlamydia pneumoniae AR39 CP0715 NITROGEN REGULATORY IIA PROTEIN (EC 2_7_1_69) 
2_7_1_69 55 Chlamydia pneumoniae CWL029 ptsNJ NITROGEN REGULATORY IIA PROTEIN (EC 
2_7_l_69) 

2_7_1_69 56 Chlamydia pneumoniae CWL029 ptsN_2 NITROGEN REGULATORY IIA PROTEIN (EC 

2_7_1_69) 

2 71 _69 115 Borrelia burgdorferi BB0645 PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 130 Borrelia burgdorferi BB0629 PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 197 Borrelia burgdorferi BB0559 PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 340 Borrelia burgdorferi BB0408 PTS SYSTEM, FRUCTOSE-SPECIFIC IIBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 617 Borrelia burgdorferi BB0116 PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 975 Borrelia burgdorferi BBB05 PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 

2_7_1_69) 

2_7_1_69 976 Borrelia burgdorferi BBB06 PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 
2_7_1_69) 

2_7_1_69 999 Borrelia burgdorferi BBB29 PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 2650 Bordetella pertussis EC-ptsN NITROGEN REGULATORY IIA PROTEIN (EC 2_7_1_69) 

2_7_1_69 4109 Bordetella pertussis PTS SYSTEM, IIA COMPONENT (EC 2_7_1_69) 

2_7_1_69 5825 Bordetella bronchiseptica PTS SYSTEM, IIA COMPONENT (EC 2_7_1_69) 

2_7_1_69 6992 Bordetella bronchiseptica EC-ptsN NITROGEN REGULATORY IIA PROTEIN (EC 2_7_1_69) 

2_7_1_69 168 Bacillus subtilis ybbF PTS SYSTEM, SUCROSE-LIKE IIBC COMPONENT (EC 2_7_1_69) 

2_7_1_69 236 Bacillus subtilis ybfS PTS SYSTEM, N-ACETYLGLUCOSAMINE-SPECIFIC IIABC 

COMPONENT (EC 2_7_1_69) 

2_7_1_69 399 Bacillus subtilis mtlA PTS SYSTEM, MANNITOL-SPECIFIC IIABC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 581 Bacillus subtilis ydhM PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 
2_7_1_69) 

2_7_1_69 582 Bacillus subtilis ydhN PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 
2_7_1_69) 

2_7_1_69 770 Bacillus subtilis yflF PTS SYSTEM, N-ACETYLGLUCOSAMINE-LIKE IIBC COMPONENT (EC 
2_7_1_69) 

2_7_1_69 780 Bacillus subtilis treP PTS SYSTEM, TREHALOSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 820 Bacillus subtilis glvC PTS SYSTEM, ARBUTIN-LIKE IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 1202 Bacillus subtilis yjdD PTS SYSTEM, FRUCTOSE-LIKE IIABC COMPONENT (EC 2_7_1_69) 
2_7_1_69 1390 Bacillus subtilis ptsG PTS SYSTEM, GLUCOSE-SPECIFIC IIABC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 1441 Bacillus subtilis fruA PTS SYSTEM, FRUCTOSE-SPECIFIC IIABC COMPONENT (EC 

2_7_1_69) 

2_7_1_69 2220 Bacillus subtilis ypqE PTS SYSTEM, IIA COMPONENT (EC 2_7_1_69) 

2_7_1_69 2699 Bacillus subtilis levE PTS SYSTEM, FRUCTOSE-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
2_7_1_69 2700 Bacillus subtilis levD PTS SYSTEM, FRUCTOSE-SPECIFIC IIA COMPONENT (EC 2_7_1_69) 
2_7_1_69 3798 Bacillus subtilis sacP PTS SYSTEM, SUCROSE-SPECIFIC IIBC COMPONENT (EC 2_7_1_69) 
2_7_1_69 3850 Bacillus subtilis licA PTS SYSTEM, CELLOBIOSE-SPECIFIC IIA COMPONENT (EC 
2_7_1_69) 

2_7_1_69 3852 Bacillus subtilis licB PTS SYSTEM, CELLOBIOSE-SPECIFIC IIB COMPONENT (EC 2_7_1_69) 
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2_7_1_69 3920 Bacillus subtilis bglP PTS SYSTEM, BETA-GLUCOSIDES-SPECIFIC IIABC COMPONENT (EC 
2_7_l_69) 

2_7_1_69 4006 Bacillus subtilis yyzE PTS SYSTEM, BETA-GLUCOSIDES-SPECIFIC IIABC COMPONENT 

(EC 2_7_l_69) 

2_7_1_71 4441 Yersinia pseudotuberculosis EC-aroK SHIKIMATE KINASE I (EC 2_7_1_71) 
2_7_l_71 5736 Yersinia pseudotuberculosis EC-aroL SHIKIMATE KINASE (EC 2_7_ 1 _7 1 ) 
2_7_l_71 286 Yersinia pestis EC-aroL SHIKIMATE KINASE (EC 2J7JJ71) 
2_7_1_71 552 Yersinia pestis SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 6378 Vibrio cholerae El Tor N16961 ORF03325 SHIKIMATE KINASE I (EC 2_7_1_71) 

2_7_1_71 1369 Streptococcus pyogenes aroK SHIKIMATE KINASE (EC 2_7_l_7l) 

2_7_1_71 391 Streptococcus pneumoniae EC-aroK SHIKIMATE KINASE (EC 2_7_l_7l> 

2_7_1_71 562 Streptococcus mutans EC-aroK SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 803 Streptococcus equi EC-aroK SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_7I 2210 Salmonella typhimunum aroL SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_7I 5376 Salmonella typhimurium aroK SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 38 Salmonella typhi SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 1464 Salmonella typhi SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 1 108 Salmonella paratyphi SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 3146 Salmonella paratyphi SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 3082 Salmonella dublm SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 3745 Pseudomonas aeruginosa aroK SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 1802 Porphyromonas gingivalis EC-aroK SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 868 Pasteurella multocida aroK SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 1379 Neisseria gonorrhoeaesp|O50467 SHIKIMATE KINASE (EC 2_7_I_71) 

2_7_1_71 134 Mycobacterium tuberculosis aroK SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 441 Mycobacterium leprae EC-aroK SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 1 116 Mycobacterium bovis EC-aroK SHIKIMATE KINASE (EC 2_7J_71) 

2_7_1_71 6589 Klebsiella pneumoniae SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 6709 Klebsiella pneumoniae SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 9253 Klebsiella pneumoniae SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 1111 Helicobacter pylori HP0157 SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 149 Helicobacter pylon J99sp|Q9ZMS3 SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 7676 Haemophilus influenzae HI0207 SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 779 Haemophilus ducreyi EC-aroK SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 372 Escherichia coli aroL SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 5985 Escherichia coli aroK SHIKIMATE KINASE I (EC 2_7_1_71) 

2_7_1_71 2439 Enterococcus faecium (DOE) SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 2193 Enterococcus faecalis EC-aroK SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 746 Corynebactenum diphtheriae SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 2415 Clostridium difficile EC-aroK SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 1756 Clostridium acetobutylicum 36218767_F3_13 SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 349 Chlamydia trachomatis D/UW-3/Cx aroL SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 814 Chlamydia pneumoniae AR39 CP0814 SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 960 Chlamydia pneumoniae CWL029 aroL SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 2390 Campylobacter jejuni aroK SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 4163 Bordetella pertussis EC-aroK SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 8119 Bordetella bronchiseptica EC-aroK SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_71 316 Bacillus subtilis arol SHIKIMATE KINASE (EC 2_7_1_71) 

2_7_1_73 4465 Yersinia pseudotuberculosis INOSINE-GUANOSINE KINASE (EC 2_7_1_73) 

2_7_1_73 2770 Yersinia pestis INOSINE-GUANOSINE KINASE (EC 2_7_1_73) 

2_7_1_73 4955 Vibrio cholerae El Tor N16961 ORF01473 INOSINE-GUANOSINE KINASE (EC 2_7_1_73) 
2_7_1_73 6565 Salmonella typhimurium gsk INOSINE-GUANOSINE KINASE (EC 2_7_1_73) 
2_7_1_73 2869 Salmonella typhi INOSINE-GUANOSINE KINASE (EC 2_7_1_73) 
2_7_1_73 3530 Salmonella paratyphi INOSINE-GUANOSINE KINASE (EC 2_7_1_73) 
2_7_1_73 1 853 Salmonella enteritidis INOSINE-GUANOSINE KINASE (EC 2_7_1_73) 
2_7_1_73 4693 Salmonella dublin INOSINE-GUANOSINE KINASE (EC 2_7_1_73) 
2_7_1_73 5135 Klebsiella pneumoniae INOSINE-GUANOSINE KINASE (EC 2_7_1_73) 
2_7_1_73 460 Escherichia coli gsk INOSINE-GUANOSINE KINASE (EC 2_7_1_73) 

2_7_1_73 3972 Clostridium acetobutylicum 22129386_F2_1 INOSINE-GUANOSINE KINASE (EC 2_7_1_73) 
2_7_1_87 5727 Salmonella typhi STREPTOMYCIN 3"-KINASE (EC 2_7_1_87) 
2_7_1_87 3931 Pseudomonas aeruginosa str STREPTOMYCIN 3"-KINASE (EC 2_7_1_87) 
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2_7_1_90 93 Treponema pallidum TP0542 PYROPHOSPHATE— FRUCTOSE 6-PHOSPHATE l- 
PHOSPHOTRANSFERASE (EC 2_7_1_90) 

2_7_1_90 425 Treponema pallidum TP0108 PYROPHOSPHATE-FRUCTOSE 6-PHOSPHATE 1- 
PHOSPHOTRANSFERASE (EC 2_7_1_90) 

2_7_1_90 946 Porphyromonas gingivalis PYROPHOSPHATE-FRUCTOSE 6-PHOSPHATE 1- 
PHOSPHOTRANSFERASE (EC 2_7_1_90) 

2_7_l_90 196 Chlamydia trachomatis D/UW-3/Cx pfkAJ PYROPHOSPHATE-FRUCTOSE 6-PHOSPHATE 1- 
PHOSPHOTRANSFERASE (EC 2_7_1_90) 

2_7_1_90 198 Chlamydia trachomatis D/UW-3/Cx pfkA_2 PYROPHOSPHATE-FRUCTOSE 6-PHOSPHATE 1- 
PHOSPHOTRANSFERASE (EC 2_7_1_90) 

2_7_1_90 559 Chlamydia pneumoniae AR39 CP0559 PYROPHOSPHATE-FRUCTOSE 6-PHOSPHATE 1- 
PHOSPHOTRANSFERASE (EC 2_7_1_90) 

2_7_t_90 61 1 Chlamydia pneumoniae AR39 CP0611 PYROPHOSPHATE-FRUCTOSE 6-PHOSPHATE 1- 
PHOSPHOTRANSFERASE (EC 2_7_1_90) 

2_7_1_90 145 Chlamydia pneumoniae CWL029 PYROPHOSPHATE-FRUCTOSE 6-PHOSPHATE 1- 
PHOSPHOTRANSFERASE (EC 2_7_1_90) 

2_7_1_90 146 Chlamydia pneumoniae CWL029 pfkA_l PYROPHOSPHATE-FRUCTOSE 6-PHOSPHATE 1- 
PHOSPHOTRANSFERASE (EC 2_7_1_90) 

2_7_1_90 189 Chlamydia pneumoniae CWL029 pfkA_2 PYROPHOSPHATE-FRUCTOSE 6-PHOSPHATE 1- 
PHOSPHOTRANSFERASE (EC 2_7_1_90) 

2_7_1_90 40 Borrelia burgdorferi BB0727 PYROPHOSPHATE-FRUCTOSE 6-PHOSPHATE 1- 
PHOSPHOTRANSFERASE (EC 2_7_1_90) 

2_7_1_90 711 Borrelia burgdorferi BB0020 PYROPHOSPHATE-FRUCTOSE 6-PHOSPHATE 1- 
PHOSPHOTRANSFERASE (EC 2_7_1_90) 

2JJJ2 8176 Yersinia pseudotuberculosis BS-iolC 5-DEHYDRO-2-DEOXYGLUCONOKINASE (EC 

2_7_1_92) 

2_7_1_92 5219 Yersinia pestis BS-iolC 5-DEHYDRO-2-DEOXYGLUCONOKINASE (EC 2_7_1_92) 
2_7_1_92 1220 Salmonella typhimurium 5-DEHYDRO-2-DEOXYGLUCONOKJNASE (EC 2_7_1_92) 
2_7_1_92 3050 Klebsiella pneumoniae 5-DEHYDRO-2-DEOXYGLUCONOKJNASE (EC 2_7_1_92) 
2_7_1_92 2499 Enterococcus faecium (DOE) BS-iolC 5-DEHYDRO-2-DEOXYGLUCONOKINASE (EC 

2_7_1_92) 

2_7_1_92 3967 Bacillus subtilis iolC 5-DEHYDRO-2-DEOXYGLUCONOKJNASE (EC 2_7_I_92) 
2_7_1_95 524 Streptococcus equi PROBABLE AMINOGLYCOSIDE 3 '-PHOSPHOTRANSFERASE (EC 
2_7_1_95) 

2_7_1_95 2904 Pseudomonas aeruginosa aph AMINOGLYCOSIDE 3-PHOSPHOTRANSFERASE (EC 

2_7_1_95) 

2_7_1_95 3042 Enterococcus faecium (DOE) AMINOGLYCOSIDE 3 '-PHOSPHOTRANSFERASE (EC 

2_7_1_95) 

2_7_2_1 5604 Yersinia pseudotuberculosis EC-ackA ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 2618 Yersinia pestis EC-ackA ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 4924 Vibrio cholerae El Tor N16961 ORF01438 ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 624 Ureaplasma urealyticum UU484 ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 194 Treponema pallidum TP0476 ACETATE KINASE (EC 2_7_2_l) 

2_7_2_1 1418 Streptococcus pyogenes ackA ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 1057 Streptococcus pneumoniae BS-ackA ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 429 Streptococcus mutans EC-ackA ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 584 Streptococcus equi EC-ackA ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 826 Staphylococcus aureus EC-ackA ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 3298 Salmonella typhimurium pduW ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 5414 Salmonella typhimurium ack ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 545 Salmonella typhi ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 2630 Salmonella typhi ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 1326 Salmonella paratyphi ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 1632 Salmonella paratyphi ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 3066 Salmonella paratyphi ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 108 Rickettsia prowazekii RP1 10 ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 1836 Pseudomonas aeruginosa PA195 1 ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 4073 Pseudomonas aeruginosa PA1763 ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 8020 Pseudomonas aeruginosa PA0836 ACETATE KINASE (EC 2_7_2_1) 

2 7 2 1 1516 Porphyromonas gingivalis EC-yhaA ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 833 Pasteuretla multocida ackA ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 399 Neisseria gonorrhoeae EC-ackA ACETATE KINASE (EC 2_7_2_1) 
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2_7_2_l 1617 Neisseria gonorrhoeae ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 310 Mycoplasma pneumoniae MP309 ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 4396 Mycoplasma genitahum MG357 ACETATE KINASE (EC 2_7_2J) 

2_7_2_1 1815 Mycobacterium tuberculosis ackA ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 4110 Mycobacterium bovis BS-ackA ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 2386 Klebsiella pneumoniae ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 2387 Klebsiella pneumoniae ACETATE KINASE (EC 2_7_2_1) 

2_7_2_! 2388 Klebsiella pneumoniae ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 2745 Klebsiella pneumoniae ACETATE KINASE (EC 2_7_2_1) 

2_7_2J 1733 Helicobacter pylori ACETATE KINASE (EC 2_7_2_1) 

2_7_2_I 837 Helicobacter pylon J99spjQ9ZKU5 ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 19374 Haemophilus influenzae HI1204 ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 972 Haemophilus ducreyi EC-ackA ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 2245 Escherichia coli ackA ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 2707 Enterococcus faecium (DOE) ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 2281 Enterococcus faecalis BS-ackA ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 829 Corynebacterium diphtheriae ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 3603 Clostridium difficile EC-ackA ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 3355 Clostridium acetobutylicum 33603201_F1_2 ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 88 Campylobacter jejuni ackA ACETATE KINASE (EC 2_7_2_l) 

2_7_2_1 137 Borreha burgdorferi BB0622 ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 1496 Bordetella pertussis EC-ackA ACETATE KINASE (EC 2_7_2_1) 

2_7_2_1 7994 Bordetella bronchiseptica EC-ackA ACETATE KINASE (EC 2_7_2_1) 

2_7_2_l 2941 Bacillus subtilis ackA ACETATE KINASE (EC 2_7_2_1) 

2_7_2_2 1436 Streptococcus pyogenes arcC CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 717 Streptococcus pneumoniae CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 1685 Streptococcus mutans CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 1083 Streptococcus equi CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 1939 Staphylococcus aureus CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 3456 Staphylococcus aureus CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 2469 Salmonella typhimurium CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 6623 Salmonella typhimurium arcC CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 1043 Salmonella typhi CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 2558 Salmonella typhi CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 646 Salmonella paratyphi CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 647 Salmonella paratyphi CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 1794 Salmonella enteritidis CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 3703 Salmonella enteritidis CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 2502 Salmonella dublin CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 5232 Pseudomonas aeruginosa arcC CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 530 Mycoplasma pneumoniae MP530 CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 13436 Haemophilus influenzae HI0595 CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 307 Escherichia coli b0323 CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 504 Escherichia coli ybcF CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 2798 Escherichia coli b2874 CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 2781 Enterococcus faecium (DOE) CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 690 Enterococcus faecalis CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 1758 Enterococcus faecalis CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 225 1 Enterococcus faecalis tr|054531 CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_2 2461 Enterococcus faecalis CARBAMATE KINASE (EC 2_7_2_2) 

2_7_2_4 5312 Yersinia pseudotuberculosis EC-lysC LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 
2_7_2_4 6039 Yersinia pseudotuberculosis EC-metL ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE II (EC 1_1_1_3) 

2_7_2_4 7401 Yersinia pseudotuberculosis ASPARTOKINASE I (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE I (EC l_l_l_3) 

2_7_2_4 2352 Yersinia pestis ASPARTOKINASE I (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE I (EC 
U_l_3) 

2_7_2_4 5186 Yersinia pestis EC-lysC LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 
2_7_2_4 5245 Yersinia pestis EC-metL ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE II (EC 1_1_1_3) 

2_7_2_4 4266 Vibrio cholerae El TorN16961 ORF00554 LYSINE-SENSITIVE ASPARTOKINASE III (EC 
2_7_2_4) 
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2_7_2_4 4409 Vibrio cholerae El Tor N 16961 ORF00761 ASPARTOKINASE 2 (EC 2_7_2_4) 

2_7_2_4 6131 Vibrio cholerae El Tor N 16961 ORF02994 ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE 

DEHYDROGENASE II (EC IJJ_3) 

2_7_2_4 6432 Vibrio cholerae El Tor N16961 ORF03393 ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE II (EC 1 JJ_3) 

2_7_2_4 1670 Streptococcus pneumoniae EC-thrA ASPARTOKINASE (EC 2_7_2_4) 
2_7_2_4 1672 Streptococcus pneumoniae ASPARTOKINASE (EC 2_7_2_4) 
2_7_2_4 1512 Streptococcus mutans EC-lysC ASPARTOKINASE (EC 2_7_2_4) 
2_7_2_4 1396 Staphylococcus aureus EC-lysC ASPARTOKINASE (EC 2_7_2_4) 
2_7_2_4 2387 Staphylococcus aureus ASPARTOKINASE (EC 2_7_2_4) 

2_7_2_4 3297 Salmonella typhimurium pduV LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 
2_7_2_4 3365 Salmonella typhimurium metM ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE II (EC 1_1_1_3) 

2_7_2_4 3762 Salmonella typhimurium thrA2 ASPARTOKINASE I (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE I (EC 1_1_1_3) 

2_7_2_4 4854 Salmonella typhimurium apk LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 
2_7_2_4 389 Salmonella typhi ASPARTOKINASE I (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE I (EC 
1_1_1_3) 

2_7_2_4 1334 Salmonella typhi ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE II 
(EC 1_1_1_3) 

2_7_2_4 2629 Salmonella typhi LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 

2_7_2_4 3161 Salmonella typhi LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 

2_7_2_4 54 Salmonella paratyphi ASPARTOKINASE I (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE I 

(EC 1_1_1_3) 

2_7_2_4 55 Salmonella paratyphi ASPARTOKINASE I (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE I 
(EC l_l_l_3) 

2_7_2_4 230 Salmonella paratyphi ASPARTOKINASE I (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE I 
(EC l_l_l_3) 

2_7_2_4 1327 Salmonella paratyphi LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 

2 7 2 4 4368 Salmonella paratyphi ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE 

II (EC 1_1_1_3) 

2_7_2_4 4369 Salmonella paratyphi ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE 
II (EC 1_1_1_3) 

2_7_2_4 4371 Salmonella paratyphi ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE 
II (EC 1_1_1_3) 

2_7_2_4 4372 Salmonella paratyphi ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE 
II (EC 1_1_1_3) 

2_7_2_4 4373 Salmonella paratyphi ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE 
II (EC 1_1_1_3) 

2_7_2_4 5000 Salmonella paratyphi LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 

2_7_2_4 5001 Salmonella paratyphi LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 

2_7_2_4 5002 Salmonella paratyphi LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 

2_7_2_4 1278 Salmonella enteritidis ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE 

II (EC 1_1_1_3) 

2_7_2_4 1466 Salmonella enteritidis LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 

2_7_2_4 3151 Salmonella dublin ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE II 

(EC l_l_l_3) 

2_7_2_4 3915 Salmonella dublin LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 
2_7_2_4 3980 Saccharomyces cerevisiae HOM3 ASPARTOKINASE I (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE I (EC 1_1_1_3) 

2_7_2_4 725 Rickettsia prowazekii RP753 ASPARTOKINASE (EC 2_7_2_4) 
2_7_2_4 2653 Pseudomonas aeruginosa lysC ASPARTOKINASE (EC 2_7_2_4) 

2_7_2_4 241 Porphyromonas gingivalis EC-lysC ASPARTOKINASE ALPHA AND BETA SUBUNITS (EC 
2_7_2_4) 

2_7_2_4 39 Pasteurella multocida EC-lysC LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 
2 7 2 4 472 Pasteurella multocida thrA ASPARTOKINASE I (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE I (EC 1_1_1_3) 

2_7_2_4 733 Neisseria gonorrhoeae EC-lysC ASPARTOKINASE (EC 2_7_2_4) 
2_7_2_4 4370 Mycobacterium tuberculosis ask ASPARTOKINASE (EC 2_7_2_4) 
2_7_2_4 1881 Mycobacterium leprae EC-lysC ASPARTOKINASE (EC 2_7_2_4) 
2_7_2_4 2365 Mycobacterium leprae ASPARTOKINASE (EC 2_7_2_4) 
2_7_2_4 73 Mycobacterium bovissp|P4773 1 ASPARTOKINASE (EC 2_7_2_4) 
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2_7_2_4 716 Klebsiella pneumoniae LYSINE-SENSITIVE ASPARTOKINASE HI (EC 2_7_2_4) 
2_7_2_4 717 Klebsiella pneumoniae LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 
2_7_2_4 1428 Klebsiella pneumoniae LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 
2_7_2_4 1430 Klebsiella pneumoniae LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 
2_7_2_4 2295 Klebsiella pneumoniae ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE II (EC 1_1_1_3> 

2_7_2_4 2296 Klebsiella pneumoniae ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE II (EC 1_1_1_3) 

2_7_2_4 2297 Klebsiella pneumoniae ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE II (EC 1_1_1_3) 

2_7_2_4 2457 Klebsiella pneumoniae ASPARTOKINASE I (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE 
I (EC 1_1_1_3) 

2_7_2_4 5523 Klebsiella pneumoniae LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 
2_7_2_4 8096 Klebsiella pneumoniae LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 
2_7_2_4 625 Helicobacter pylori HP1229 ASPARTOKINASE (EC 2_7_2_4) 
2_7_2_4 1 140 Helicobacter pylori J99spjQ9ZJZ7 ASPARTOKINASE (EC 2_7_2_4) 

2_7_2_4 6934 Haemophilus influenzae HI 1632 LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 
2_7_2_4 18061 Haemophilus influenzae HI0089 ASPARTOKINASE I (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE I (EC 1_1_1_3) 

2_7_2_4 912 Haemophilus ducreyi EC-lysC LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 
2_7_2_4 2 Escherichia coh thrA ASPARTOKINASE I (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE I 
(EC 1_1_1_3) 

2_7_2_4 3838 Escherichia coli metL ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE DEHYDROGENASE 
II (EC 1_1_1_3) 

2_7_2_4 5492 Escherichia coli b2461 LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 

2_7_2_4 6287 Escherichia coli lysC LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 

2_7_2_4 1806 Enterococcus faecium (DOE) EC-lysC ASPARTOKINASE (EC 2_7_2_4) 

2_7_2_4 2210 Enterococcus faecalis EC-thrA LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 

2_7_2_4 421 Corynebacterium diphtheriae ASPARTOKINASE (EC 2_7_2_4) 

2_7_2_4 1940 Clostridium difficile EC-lysC ASPARTOKINASE (EC 2_7_2_4) 

2_7_2_4 2084 Clostndium difficile LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 

2_7_2_4 3699 Clostridium difficile BS-dapG ASPARTOKINASE (EC 2_7_2_4) 

2_7_2_4 1256 Clostridium acetobutylicum 7303427_F3_23 ASPARTOKINASE (EC 2_7_2_4) 

2_7_2_4 2810 Clostridium acetobutylicum 20351078_C2_16 ASPARTOKINASE (EC 2_7_2_4) 

2_7_2_4 344 Chlamydia trachomatis D/UW-3/Cx lysC LYSINE-SENSITIVE ASPARTOKINASE III (EC 

2_7_2_4) 

2_7_2_4 803 Chlamydia pneumoniae AR39 CP0803 LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 

2_7_2_4 971 Chlamydia pneumoniae CWL029 lysC LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 

2_7_2_4 1415 Campylobacter jejuni lysC ASPARTOKINASE (EC 2_7_2_4) 

2_7_2_4 2324 Bordetella pertussis BS-lysC ASPARTOKINASE (EC 2_7_2_4) 

2_7_2_4 4376 Bordetella pertussis ASPARTOKINASE (EC 2_7_2_4) 

2_7_2_4 7197 Bordetella bronchiseptica EC-lysC ASPARTOKINASE (EC 2_7_2_4) 

2_7_2_4 380 Bacillus subtilis yclM LYSINE-SENSITIVE ASPARTOKINASE III (EC 2_7_2_4) 

2_7_2_4 1676 Bacillus subtilis dapG ASPARTOKINASE 1 (EC 2_7_2_4) 

2_7_2_4 2841 Bacillus subtilis lysC ASPARTOKINASE 2 (EC 2_7_2_4) 

2_7_2_7 16 Enterococcus faecalis BS-yqiU BUTYRATE KINASE (EC 2_7_2_7) 

2_7_2_7 2729 Clostridium difficile BUTYRATE KINASE (EC 2_7_2_7) 

2_7_2_7 3116 Clostridium difficile BUTYRATE KINASE (EC 2_7_2_7) 

2_7_2_7 3566 Clostridium difficile BS-yqiU BUTYRATE KINASE (EC 2_7_2_7) 

2_7_2_7 1216 Clostridium acetobutylicum 23492127_C2_52 BUTYRATE KINASE (EC 2_7_2_7) 

2_7_2_7 2356 Clostridium acetobutylicum 9817175_F2_7 BUTYRATE KINASE (EC 2_7_2_7) 

2_7_2_7 2402 Bacillus subtilis yqiU BUTYRATE KINASE (EC 2_7_2_7) 

2_7_2_8 7306 Yersinia pseudotuberculosis EC-argB ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_2_8 1384 Yersinia pestis EC-argB ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_2_8 6392 Vibrio cholerae El Tor N16961 ORF03341 ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_2_8 1662 Streptococcus mutans EC-argB ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_2_8 2078 Staphylococcus aureus EC-argB ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_2_8 6800 Salmonella typhimunum argB ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_2_8 6801 Salmonella typhimunum ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_2_8 1902 Salmonella typhi ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_2_8 3902 Salmonella paratyphi ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_2_8 1677 Salmonella enteritidis ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 
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2_7_2_8 3693 Salmonella dublin ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_2_8 4070 Saccharomyces cerevisiae ARG5,6 ACETYLGLUTAMATE KINASE (EC 2_7_2_8) / N-ACETYL- 
GAMMA-GLUTAMYL-PHOSPHATE REDUCTASE (EC 1_2_I_38) 

2_7_2_8 6946 Pseudomonas aeruginosa argB ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 
2_7_2_8 549 Pasteurella multocida argB ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_2_8 236 Neurospora crassa arg-6 ACETYLGLUTAMATE KINASE (EC 2_7_2_8) / N- ACETYL-GAMMA- 
GLUTAMYL-PHOSPHATE REDUCTASE (EC i_2_l_38) 

2_7_2_8 997 Neisseria gonorrhoeae EC-argB ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_2_8 5043 Mycobacterium tuberculosis argB ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_2_8 23 Mycobacterium leprae EC-argB ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_2_8 1855 Mycobacterium bovis BS-argB ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_2_8 7473 Klebsiella pneumoniae ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_2_8 298 Haemophilus ducreyi EC-argB ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_2_8 3857 Escherichia coli argB ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_2_8 1488 Corynebactenum diphtheriae ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_2_8 475 Clostridium difficile EC-argB ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_2_8 900 Clostridium acetobutylicum 10581300_C3_82 ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_2_8 2150 Campylobacter jejuni argB ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_2_8 3405 Bordetella pertussis BS-argB ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_2_8 5930 Bordetella bronchiseptica EC-argB ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_2_8 1 122 Bacillus subtihs argB ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 

2_7_3_3 1043 Staphylococcus aureus BS-yacI ARGININE KINASE (EC 2_7_3_3) 

2_7_3_3 2965 Clostridium difficile BS-yacI ARGININE KINASE (EC 2_7_3_3) 

2_7_3_3 1084 Clostridium acetobutylicum 238323 12_C3_55 ARGININE KINASE (EC 2_7_3_3) 

2_7_3_3 644 Chlamydia trachomatis D/UW-3/Cx BS-yacI ARGININE KINASE (EC 2_7_3_3) 

2_7_3_3 45 Chlamydia pneumoniae AR39 CP0045 ARGININE KINASE (EC 2_7_3_3) 

2_7_3_3 645 Chlamydia pneumoniae CWL029 BS-yacI ARGININE KINASE (EC 2_7_3_3) 

2_7_3_3 85 Bacillus subtilis yacl ARGININE KINASE (EC 2_7_3_3) 

2_7_3_9 5194 Yersinia pseudotuberculosis EC-ptsI PHOSPHOENOLPYRUVATE-PROTEIN 
PHOSPHOTRANSFERASE (EC 2_7_3_9) 

2_7_3_9 7894 Yersinia pseudotuberculosis EC-ptsA PHOSPHOENOLPYRUVATE-PROTEIN 
PHOSPHOTRANSFERASE PTSA (EC 2_7_3_9) 

2_7_3_9 769 Yersinia pestis EC-ptsI PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE (EC 

2_7_3_9) 

2_7_3_9 4695 Yersinia pestis EC-ptsA PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE 
PTSA (EC 2_7_3_9) 

2_7_3_9 4791 Yersinia pestis EC-ptsP PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE 
PTSP (EC 2_7_3_9) 

2_7_3_9 4530 Vibrio cholerae El Tor N16961 ORF00910 PHOSPHOENOLPYRUVATE-PROTEIN 
PHOSPHOTRANSFERASE PTSP (EC 2_7_3_9) 

2_7_3_9 4798 Vibrio cholerae El Tor N 16961 ORF01275 PHOSPHOENOLPYRUVATE-PROTEIN 
PHOSPHOTRANSFERASE (EC 2_7_3_9) 

2_7_3_9 1226 Treponema pallidum PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE (EC 

2_7_3_9) 

2_7_3_9 1348 Streptococcus pyogenes pstl PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE 
(EC 2_7_3_9) 

2_7_3_9 1609 Streptococcus pneumoniae EC-ptsI PHOSPHOENOLPYRUVATE-PROTEIN 
PHOSPHOTRANSFERASE (EC 2_7_3_9) 

2_7_3_9 388 Streptococcus mutans EC-ptsI PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE 
(EC 2_7_3_9) 

2_7_3_9 255 Streptococcus equi EC-ptsI PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE 

(EC 2_7_3_9) 

2_7_3_9 1805 Staphylococcus aureussp|P5 1 1 83 PHOSPHOENOLPYRUVATE-PROTEIN 
PHOSPHOTRANSFERASE (EC 2_7_3_9) 

2_7_3_9 371 Salmonella typhimurium ptsl PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE' 
(EC 2_7_3_9) 

2_7_3_9 571 Salmonella typhimurium ptsP PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE 
PTSP (EC 2_7_3_9) 

2_7_3_9 2701 Salmonella typhimurium ptsA PHOSPHOENOLPYRUVATE-PROTEIN 
PHOSPHOTRANSFERASE PTSA (EC 2_7_3_9) 

2_7_3_9 2101 Salmonella typhi PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE PTSP (EC 
2_?_3_9) 
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2_7_3_9 4127 Salmonella typhi PHOSPHOENOLPYRIFVATE-PROTEIN PHOSPHOTRANSFERASE (EC 
2_7_3_9) 

2_7_3_9 1435 Salmonella paratyphi PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE (EC 

2_7_3_9) 

2_7_3_9 1436 Salmonella paratyphi PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE (EC 
2_7_3_9) 

2_7_3_9 1437 Salmonella paratyphi PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE (EC 

2_7_3_9) 

2_7_3_9 1438 Salmonella paratyphi PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE (EC 
2_7_3_9) 

2_7_3_9 3617 Salmonella paratyphi PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE PTSP 
(EC 2_7_3_9) 

2_7_3_9 3618 Salmonella paratyphi PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE PTSP 
(EC 2_7_3_9) 

2_7_3_9 1624 Salmonella ententidis PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE PTSP 
(EC 2_7_3_9) 

2_7_3_9 2177 Salmonella enteritidis PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE PTSA 
(EC 2_7_3_9) 

2_7_3_9 2355 Salmonella enteritidis PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE PTSP 
(EC 2_7_3_9) 

2_7_3_9 3342 Salmonella enteritidis PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE (EC 

2_7_3_9) 

2_7_3_9 4282 Salmonella enteritidis PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE PTSA 
(EC 2_7_3_9) 

2_7_3_9 3274 Salmonella dublin PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE PTSP 
(EC 2_7_3_9) 

2_7_3_9 4109 Salmonella dublin PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE PTSA 

(EC 2_7_3_9) 

2_7_3_9 4590 Pseudomonas aeruginosa ptsP PHOSPHOENOLPYRUVATE-PROTEIN 
PHOSPHOTRANSFERASE PTSP (EC 2_7_3_9) 

2_7_3_9 1718 Pasteurella multocida ptsl PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE 

(EC 2_7_3_9) 

2_7_3_9 1719 Neisseria gonorrhoeae EC-ptsI PHOSPHOENOLPYRUVATE-PROTEIN 
PHOSPHOTRANSFERASE (EC 2_7_3_9) 

2_7_3_9 216 Mycoplasma pneumoniae MP215 PHOSPHOENOLPYRUVATE-PROTEIN 
PHOSPHOTRANSFERASE (EC 2_7_3_9) 

2_7_3_9 3253 Mycoplasma gemtalium MG429 PHOSPHOENOLPYRUVATE-PROTEIN 
PHOSPHOTRANSFERASE (EC 2_7_3_9) 

2_7_3_9 3592 Klebsiella pneumoniae PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE (EC 
2_7_3_9) 

2_7_3_9 3593 Klebsiella pneumoniae PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE (EC 
2_7_3_9) 

2_7_3_9 6781 Klebsiella pneumoniae PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE 
PTSP (EC 2_7_3_9) 

2_7_3_9 6782 Klebsiella pneumoniae PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE 
PTSP (EC 2_7_3_9) 

2_7_3_9 6783 Klebsiella pneumoniae PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE 
PTSP (EC 2_7_3_9) 

2_7_3_9 9437 Klebsiella pneumoniae PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE 
PTSP (EC 2_7_3_9) 

2_7_3_9 11011 Haemophilus influenzae HI1712 PHOSPHOENOLPYRUVATE-PROTEIN 
PHOSPHOTRANSFERASE (EC 2_7_3_9) 

2_7_3_9 1405 Haemophilus ducreyi EC-ptsI PHOSPHOENOLPYRUVATE-PROTEIN 
PHOSPHOTRANSFERASE (EC 2_7_3_9) 

2_7_3_9 2357 Escherichia coli ptsl PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE (EC 

2_7_3_9) 

2_7_3_9 545 1 Escherichia coli b2383 PUTATIVE PHOSPHOENOLPYRUVATE-PROTEIN 
PHOSPHOTRANSFERASE YPDD (EC 2_7_3_9) 

2_7_3_9 5685 Escherichia coli ptsP PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE PTSP 
(EC 2_7_3_9) 

2_7_3_9 6264 Escherichia coli ptsA PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE PTSA 
(EC 2_7_3_9) 
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2_7_3_9 291 Enterococcus faecmm (DOE) PH0SPH0ENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE 
(EC 2_7_3_9) 

2_7_3_9 2749 Enterococcus faecmm (DOE) PHOSPHOENOLPYRUVATE-PROTEIN 
PHOSPHOTRANSFERASE (EC 2_7_3_9) 

2_7_3_9 1895 Enterococcus faecalis EC-ptsI PHOSPHOENOLPYRUVATE-PROTEIN 
PHOSPHOTRANSFERASE (EC 2_7_3_9) 

2_7_3_9 726 Corynebactenum diphtheria* PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE 

(EC 2_7_3_9) 

2_7_3_9 1461 Clostridium difficile EC-ptsI PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE 

(EC 2_7_3_9) 

2_7_3_9 1366 Clostridium acetobutyhcum 6814125_C3_44 PHOSPHOENOLPYRUVATE-PROTEIN 
PHOSPHOTRANSFERASE (EC 2_7_3_9) 

2_7_3_9 321 Chlamydia trachomatis D/UW-3/Cx EC-ptsI PHOSPHOENOLPYRUVATE-PROTEIN 
PHOSPHOTRANSFERASE (EC 2_7_3_9) 

2_7_3_9 737 Chlamyd.a pneumoniae AR39 CP0737 PHOSPHOENOLPYRUVATE-PROTEIN 
PHOSPHOTRANSFERASE (EC 2 7 3 9) 

2_7_3_9 38 Chlamydia pneumoniae"cwl029 EC-ptsI PHOSPHOENOLPYRUVATE-PROTEIN 
PHOSPHOTRANSFERASE (EC 2_7_3_9) 

2_7_3_9 198 Borrelia burgdorferi BB0558 PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE 

(EC 2 7_3_9) 

2_7_3_9 41 1 1 Bordetella pertussis EC-ptsI PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE 

(EC 2_7_3_9) 

2_7_3_9 8922 Bordetella bronchiseptica PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE 
(EC 2_7_3_9) 

2_7_3_9 9703 Bordetella bronchiseptica EC-ptsI PHOSPHOENOLPYRUVATE-PROTEIN 
PHOSPHOTRANSFERASE (EC 2_7_3_9) 

2_7_3_9 1392 Bacillus subtilis ptsl PHOSPHOENOLPYRUVATE-PROTEIN PHOSPHOTRANSFERASE (EC 

2_7_3_9) 

2_7_4_1 4919 Yersinia pseudotuberculosis EC-yfjB POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ 
KJNASE (EC 2_7_1_23) 

2_7_4_1 5972 Yersinia pseudotuberculosis POLYPHOSPHATE KINASE (EC 2_7_4_1) 
2_7_4_1 763 Yersinia pestis POLYPHOSPHATE KINASE (EC 2_7_4_1) 

2_7_4_1 3526 Yersinia pestis EC-yfjB POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE (EC 

2_7_1_23) 

2_7_4_1 4578 Vibrio cholerae El Tor N16961 ORF00979 POLYPHOSPHATE KINASE (EC 2_7_4_1) 
2_7_4_1 4701 Vibrio cholerae El Tor N16961 ORF01132 POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ 
KINASE (EC 2_7_1_23) 

2_7_4_1 162 Treponema pallidum TP0441 POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE (EC 
2_7_l_23) 

2_7_4_1 1526 Salmonella typhimunum ppk POLYPHOSPHATE KINASE (EC 2_7_4_1) 

2_7_4_1 3803 Salmonella typhimurium yfjB POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE (EC 

2_7_I_23) 

2 7_4_1 3523 Salmonella typhi POLYPHOSPHATE KINASE (EC 2_7_4_1) 

2_7_4_1 5268 Salmonella typhi POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE (EC 2_7_1_23) 
2_7_4_1 2175 Salmonella paratyphi POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE (EC 
2_7_1_23) 

2_7_4_1 4704 Salmonella paratyphi POLYPHOSPHATE KINASE (EC 2_7_4_1) 
2_7_4_1 3074 Salmonella ententidis POLYPHOSPHATE KINASE (EC 2_7_4_1) 

2_7_4_1 4266 Salmonella enteritidis POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE (EC 
2_7_1_23) 

2_7_4_1 2523 Saccharomyces cerevisiae UTRl POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE 
(EC 2_7_1_23) 

2_7_4_1 2810 Saccharomyces cerevisiae YEL041W POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ 
KINASE (EC 2_7_l_23) 

2_7_4_l 1056 Pseudomonas aeruginosa ppk POLYPHOSPHATE KINASE (EC 2_7_4_1) 

2_7_4_1 1344 Pseudomonas aeruginosa PA3088 POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE 

(EC 2_7_1_23) 

2_7_4_1 627 Porphyromonas gingivalis POLYPHOSPHATE KINASE (EC 2_7_4_1) 

2_7_4_1 1589 Porphyromonas gingivalis EC-yfjB POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE 
(EC 2_7_1_23) 

2_7_4_1 1369 Pasteurella multocida EC-yfjB POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE (EC 
2_7_1_23) 
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2_7_4_1 920 Neisseria gonorrhoeae POLYPHOSPHATE KINASE (EC 2_7_4_1) 

2_7_4_1 1 134 Neisseria gonorrhoeae EC-yfjB POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE (EC 
2_7_1_23) 

2_7_4_1 3560 Mycobacterium tuberculosis Rvl695 POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE 
(EC 2_7_1_23) 

2_7_4J 5956 Mycobacterium tuberculosis ppk POLYPHOSPHATE KINASE (EC 2_7_4_1) 

2_7_4_1 1063 Mycobacterium lepraesp!Q49897 POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE 

(EC 2_7_I_23) 

2_7_4_1 3819 Mycobacterium leprae POLYPHOSPHATE KINASE (EC 2_7_4_1) 
2_7_4_1 2744 Mycobacterium bovis POLYPHOSPHATE KINASE (EC 2_7_4_1) 
2_7_4_1 2745 Mycobacterium bovis POLYPHOSPHATE KINASE (EC 2_7_4_1) 
2_7_4_1 8566 Klebsiella pneumoniae POLYPHOSPHATE KINASE (EC 2_7_4_1) 
2_7_4_1 8568 Klebsiella pneumoniae POLYPHOSPHATE KINASE (EC 2_7_4_1) 
2_7_4_1 8569 Klebsiella pneumoniae POLYPHOSPHATE KINASE (EC 2_7_4_1) 
2_7_4_1 416 Helicobacter pylori HP1010 POLYPHOSPHATE KINASE (EC 2_7_4_1) 

2_7_4_1 783 Helicobacter pylori HP1394 POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE (EC 
2_7_1_23) 

2_7_4_l 415 Helicobacter pylori J99 ppk POLYPHOSPHATE KINASE (EC 2_7_4_0 

2_7_4_1 1421 Helicobacter pylori J99 jhpl433 POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE (EC 
2_7_1_23) 

2_7_4_1 14494 Haemophilus influenzae HI0072 POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE 
(EC2_7_1_23) 

2_7_4_1 447 Haemophilus ducreyi EC-yfjB POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE (EC 
2_7_l_23) 

2_7_4_1 2441 Escherichia coli ppk POLYPHOSPHATE KINASE (EC 2_7_4_1) 

2_7_4_1 2551 Escherichia coli yfjB POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE (EC 

2_7_1_23) 

2_7_4_1 446 Enterococcus faecalis EC-yfjB POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE (EC 
2_7_1_23) 

2_7_4_1 706 Corynebacterium diphtheriae POLYPHOSPHATE KINASE (EC 2_7_4_D / NAEH- KINASE (EC 
2_7_1_23) 

2_7_4J 583 Clostridium difficile EC-yfjB POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE (EC 
2_7_1_23) 

2_7_4_1 1668 Clostridium acetobutylicum 262093 87_C1_28 POLYPHOSPHATE KINASE (EC 2_7_4_1) 
2_7_4_1 2292 Clostridium acetobutylicum 5 12095 2_F2_ 10 POLYPHOSPHATE KINASE (EC 2_7_4_i) 
2_7_4J 3307 Clostridium acetobutylicum 20090925_C2_9 POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ 
KINASE (EC 2_7_1_23) 

2_7_4_1 4007 Clostridium acetobutylicum 4038502_F3_2 POLYPHOSPHATE KINASE (EC 2_7_4_1) 
2_7_4_1 22 Campylobacter jejuni Cj0641 POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE (EC 
2_7_I_23) 

2_7_4_1 284 Campylobacter jejuni ppk POLYPHOSPHATE KINASE (EC 2_7_4_1) 

2_7_4_1 1874 Borrelia burgdorferi POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE (EC 2_7_1_23) 
2_7_4_1 1876 Borrelia burgdorferi POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE (EC 2_7_1_23) 
2_7_4_1 1019 Bordetella pertussis EC-yfjB POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE (EC 
2_7_1_23) 

2_7_4_1 1827 Bordetella pertussis POLYPHOSPHATE KINASE (EC 2_7_4_1) 
2_7_4_1 3785 Bordetella pertussis POLYPHOSPHATE KINASE (EC 2_7_4_1) 
2_7_4_1 7668 Bordetella bronchiseptica POLYPHOSPHATE KINASE (EC 2_7_4_1) 

2_7_4_1 8242 Bordetella bronchiseptica EC-yfjB POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE 
(EC 2_7_1_23) 

2_7_4_1 1 162 Bacillus subtilis yjbN POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ KINASE (EC 
2_7_1_23) 

2_7_4_16 7439 Yersinia pseudotuberculosis BS-ydiA THIAMIN-MONOPHOSPHATE KINASE (EC 2_7_4_16) 
2_7_4_16 2735 Yersinia pestis BS-ydiA THIAMIN-MONOPHOSPHATE KINASE (EC 2_7_4_16) 
2_7_4_16 6040 Vibrio cholerae El Tor N 16961 ORF02870 THIAMINE-MONOPHOSPHATE KINASE (EC 
2_7_4_16) 

2_7_4_16 920 Salmonella typhimurium thiL THIAMIN-MONOPHOSPHATE KINASE (EC 2_7_4_16) 
2_7_4_16 828 Salmonella typhi THIAMIN-MONOPHOSPHATE KINASE (EC 2_7_4_16) 
2_7_4_16 5046 Salmonella paratyphi THIAMIN-MONOPHOSPHATE KINASE (EC 2_7_4_16) 
2_7_4_16 534 Salmonella dublin THIAMINE-MONOPHOSPHATE KINASE (EC 2_7_4_16) 
2_7_4_16 6659 Pseudomonas aeruginosa thiL THIAMIN-MONOPHOSPHATE KINASE (EC 2_7_4_16) 
2_7_4_16 494 Porphyromonas gingivalis BS-ydiA THIAMIN-MONOPHOSPHATE KINASE (EC 2_7_4_16) 
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2_7_4_16 858 Pasteurella multocida thiL THIAMIN- MONOPHOSPHATE KINASE (EC 2_7_4_16) 
2_7_4_16 281 Neisseria gonorrhoeae BS-ydiA THIAMIN-MONOPHOSPHATE KINASE (EC 2_7_4_16) 
2_7_4J6 797 Mycobacterium tuberculosis thiL THIAMIN-MONOPHOSPHATE KINASE (EC 2_7_4_16) 
2_7_4_16 2269 Mycobacterium leprae BS-ydiA THIAMIN-MONOPHOSPHATE KINASE (EC 2_7_4_16) 
2_7_4_16 3037 Mycobacterium bovis BS-ydiA THIAMIN-MONOPHOSPHATE KINASE (EC 2_7_4_16) 
2_7_4_16 1097 Klebsiella pneumoniae THIAMIN-MONOPHOSPHATE KINASE (EC 2_7_4_16) 
2_7_4_16 1098 Klebsiella pneumoniae THIAMIN-MONOPHOSPHATE KINASE (EC 2_7_4_16) 
2_7_4_16 1099 Klebsiella pneumoniae THIAMIN-MONOPHOSPHATE KINASE (EC 2_7_4_16) 
2_7_4_16 6377 Haemophilus influenzae HI1305 THIAMIN-MONOPHOSPHATE KINASE (EC 2_7_4_16) 
2_7_4_16 770 Haemophilus ducreyi BS-ydiA THIAMIN-MONOPHOSPHATE KINASE (EC 2_7_4_16) 
2_7_4_16 401 Escherichia coh b04 17 THIAMIN-MONOPHOSPHATE KINASE (EC 2_7_4_16) 
2_7_4_16 1930 Corynebactenum diphthenae THIAMIN-MONOPHOSPHATE KINASE (EC 2_7_4_16) 
2_7_4_16 2355 Corynebactenum diphthenae THIAMIN-MONOPHOSPHATE KINASE (EC 2_7_4_16) 
2_7_4_16 2957 Campylobacter jejuni thiL THIAMIN-MONOPHOSPHATE KINASE (EC 2_7_4_16) 
2_7_4_16 3713 Bordetella pertussis BS-ydiA THIAMIN-MONOPHOSPHATE KINASE (EC 2_7_4_16) 
2_7_4_16 8925 Bordetella bronchtseptica BS-ydiA THIAMIN-MONOPHOSPHATE KINASE (EC 2_7_4_16) 
2_7_4_16 590 Bacillus subtilis ydiA THIAMIN-MONOPHOSPHATE KINASE (EC 2_7_4_I6) 
2_7_4_7 5490 Yersinia pseudotuberculosis BS-yjbV PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 6974 Yersinia pseudotuberculosis PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 4524 Yersinia pestis BS-yjbV PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 5121 Vibrio cholerae El Tor N 16961 ORF01679 PHOSPHOMETHYLPYRIMIDINE KINASE (EC 
2_7_4_7) / HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 433 Treponema pallidum TP01 15 PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 263 Streptococcus pyogenes thiD PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7J_49) 

2_7_4_7 801 Streptococcus pneumoniae PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 908 Streptococcus pneumoniae BS-yjbV PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 1284 Streptococcus mutans BS-thiD PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 619 Streptococcus equi BS-thiD PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 1541 Staphylococcus aureus BS-yjbV PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 2178 Staphylococcus aureus BS-thiD PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 933 Salmonella typhimurium thiD PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 4597 Salmonella typhi PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 1640 Salmonella paratyphi PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7); 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 1641 Salmonella paratyphi PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7); 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 288 Salmonella enteritidis PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 2121 Salmonella dublin PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7); 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 6755 Saccharomyces cerevisiae THI22 PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
TRANSCRIPTIONAL ACTIVATOR TENA 

2_7_4_7 7886 Saccharomyces cerevisiae THI20 PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
TRANSCRIPTIONAL ACTIVATOR TENA 

2_7_4_7 8374 Saccharomyces cerevisiae THI21 PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
TRANSCRIPTIONAL ACTIVATOR TENA 

2_7_4_7 3682 Pseudomonas aeruginosa thiD PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 
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2_7_4_7 1259 Porphyromonas gingivahs EC-thiE THIAM IN-PHOSPHATE PYROPHOSPHORYLASE (EC 
2_5_l_3) / PHOSPHOMETHYLPYRIMtDINE KINASE (EC 2_7_4_7) / HYDROXYMETHYLPYRIMIDINE 
KINASE (EC 2_7_1_49) / THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 2_5_1_3) 
2_7_4_7 201 Pasteurella multocida thiD PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_I_49) 

2_7_4_7 152 Neurospora crassa BAA21049_1 PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
TRANSCRIPTIONAL ACTIVATOR TENA 

2_7_4_7 1577 Neisseria gonorrhoeae BS-x)bV PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_l_49) 

2_7_4_7 5000 Mycobacterium tuberculosis thiD PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_l_49) 

2_7_4_7 1945 Mycobacterium lepraesp|Q9ZBLl PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_t_49) 

2_7_4_7 2112 Mycobacterium bovis BS-yjbV PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_I_49) 

2_7_4_7 3408 Klebsiella pneumoniae PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 266 Helicobacter pylori HP0844 PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 781 Helicobacter pylori J99sp|Q9ZL00 PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7)/ 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 4519 Haemophilus influenzae HI0416 PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7)/ 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 5280 Escherichia coli b2103 PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 1 180 Enterococcus faecium (DOE) PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4^7 2536 Enterococcus faecium (DOE) PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 1443 Enterococcus faecalis BS-yjbV PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 2776 Enterococcus faecalis BS-thiD PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 2947 Enterococcus faecalis PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 1778 Corynebacterium diphtheriae PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 1247 Clostridium difficile BS-yjbV PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 1374 Clostridium acetobutylicum 7235943_C2_37 PHOSPHOMETHYLPYRIMIDINE KINASE (EC 
2_7_4_7) / HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 2885 Campylobacter jejuni thiD PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 108 Bordetella pertussis BS-yjbV PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 3746 Bordetella pertussis PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 5606 Bordetella bronchiseptica BS-yjbV PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 7781 Bordetella bronchiseptica PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 1 172 Bacillus subtilis yjbV PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_4_7 3795 Bacillus subtilis thiD PHOSPHOMETHYLPYRIMIDINE KINASE (EC 2_7_4_7) / 
HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_6_2 985 Streptococcus pyogenes BS-yloS THIAMIN PYROPHOSPHOKTNASE (EC 2_7_6_2) 
2_7_6_2 706 Streptococcus pneumoniae THIAMIN PYROPHOSPHOKINASE (EC 2_7_6_2) 
2_7_6_2 1039 Streptococcus mutans BS-yloS THIAMIN PYROPHOSPHOKINASE (EC 2_7_6_2) 
2_7_6_2 1021 Streptococcus equi BS-yloS THIAMIN PYROPHOSPHOKINASE (EC 2_7_6_2) 
2_7_6_2 1085 Staphylococcus aureus BS-yloS THIAMIN PYROPHOSPHOKINASE (EC 2_7_6_2) 
2_7_6_2 4782 Saccharomyces cerevisiae THI80 THIAMIN PYROPHOSPHOKINASE (EC 2_7_6_2) 
2_7_6_2 1722 Neisseria gonorrhoeae THIAMIN PYROPHOSPHOKINASE (EC 2_7_6_2) 
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2_7_6_2 3509 Enterococcus faecium (DOE) BS-yloS THIAMIN PYROPHOSPHOKINASE (EC 2_7_6_2) 
2_7_6_2 241 Bordetella pertussis THIAMIN PYROPHOSPHOKINASE (EC 2_7_6_2) 
2_7_6_2 7686 Bordetella bronchiseptica THIAMIN PYROPHOSPHOKINASE (EC 2_7_6_2) 
2_7_6_3 6004 Yersinia pseudotuberculosis EC-folK 2-AM1NO-4-HYDROXY-6- 
HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) 

2_7_6_3 4151 Yersinia pestis EC-folK 2-AMINO-4-HYDROXY-6-HYDROXYMETHYLDIHYDROPTERIDINE 
PYROPHOSPHOKINASE (EC 2_7_6_3) 

2_7_6_3 4391 Vibrio cholerae El Tor N 16961 ORF00734 2-AMINO-4-HYDROXY-6- 

HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) 

2_7_6_3 4452 Vibrio cholerae El Tor N16961 ORF00815 2-AMINO-4-HYDROXY-6- 

HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) 

2_7_6_3 945 Streptococcus pyogenes folK 2-AMINO-4-HYDROXY-6- 

HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) 

2_7_6_3 612 Streptococcus pneumoniae EC-folK 2-AMINO-4-HYDROXY-6- 

HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) / 

DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 

2_7_6_3 635 Streptococcus equi EC-folK 2-AMINO-4-HYDROXY-6- 

HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) 

2_7_6_3 1987 Salmonella typhimurium folK 2-AMINO-4-HYDROXY-6- 

HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) 

2_7_6_3 2691 Salmonella typhi 2-AMINO-4-HYDROXY-6-HYDROXYMETHYLDIHYDROPTERIDINE 

PYROPHOSPHOKINASE (EC 2_7_6_3) 

2_7_6_3 5840 Salmonella paratyphi 2-AMINO-4-HYDROXY-6-HYDROXYMETHYLDIHYDROPTERJDINE 
PYROPHOSPHOKINASE (EC 2_7_6_3) 

2_7_6_3 2877 Salmonella enteritidis 2-AMINO-4-HYDROXY-6-HYDROXYMETHYLDIHYDROPTERJDINE 
PYROPHOSPHOKINASE (EC 2_7_6_3) 

2_7_6_3 2576 Salmonella dublin 2-AMINO-4-HYDROXY-6-HYDROXYMETHYLDIHYDROPTERIDINE 
PYROPHOSPHOKINASE (EC 2_7_6_3) 

2_7_6_3 2347 Saccharomyces cerevisiae FOL1 2-AMINO-4-HYDROXY-6- 
HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) 
2_7_6_3 2175 Pseudomonas aeruginosa folK 2-AMINO-4-HYDROXY-6- 
HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) 
2_7_0_3 2503 Pseudomonas aeruginosa PA0583 2-AMINO-4-HYDROXY-6- 
HYDROX\ METHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) 
2_7_6_3 106 Porphyromonas gingivals EC-folK 2-AMINO-4-HYDROXY-6- 
HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) 
2_7_6_3 1686 Pasteurella multocida folK 2-AMINO-4-HYDROXY-6- 
HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) 
2_7_6_3 24 Neisseria gonorrhoeae EC-folK 2-AMINO-4-HYDROXY-6- 
HYDROXY METHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) 
2_7_6_3 2978 Mycobacterium tuberculosis folK 2-AMINO-4-HYDROXY-6- 
HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) 
2_7_6_3 3073 Mycobacterium leprae EC-folK 2-AMINO-4-HYDROXY-6- 
HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) 
2_7_6_3 3972 Mycobacterium bovis EC-folK 2-AMINO-4-HYDROXY-6- 
HYDROXYMETmXDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) 

2_7_6_3 1115 Klebsiella pneumoniae 2-AMINO-4-HYDROXY-6-HYDROXYMETHYLDIHYDROPTERIDINE 
PYROPHOSPHOKINASE (EC 2_7_6_3) 

2_7_6_3 441 Helicobacter pylori HP1036 2-AMINO-4-HYDROXY-6- 
HYDROXYMETHYLDIHYDROPTERJDINE PYROPHOSPHOKINASE (EC 2_7_6..3) 
2_7_6_3 390 Helicobacter pylori J99 folK 2-AMINO-4-HYDROXY-6- 
HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) 
2_7_6_3 7348 Haemophilus influenzae HI0064 2-AMINO-4-HYDROXY-6- 
HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) 
2_7_6_3 224 Haemophilus ducreyi EC-folK 2-AMINO-4-HYDROXY-6- 
HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) 

2_7_6_3 4349 Escherichia coli folK 2-AMINO-4-HYDROXY-6-HYDROXYMETHYLDIHYDROPTERIDINE 
PYROPHOSPHOKINASE (EC 2_7_6_3) 

2_7_6_3 1278 Enterococcus faecalis EC-folK 2-AMINO-4-HYDROXY-6- 
HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) 
2_7_6_3 484 Corynebactenum diphtheriae 2-AMINO-4-HYDROXY-6- 
HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) 
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2_7_6_3 1996 Clostridium difficile EC-folK 2-AMINO-4-HYDROXY-6- 
HYDROXYMETHYLDIHYDROPTERID1NE PYROPHOSPHOKINASE (EC 2_7_6_3) 
2_7_6_3 986 Clostridium acetobutylicum 23626540_C2_46 2-AMINO-4-HYDROXY-6- 
HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) / 
DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 

2_7_6_3 584 Chlamydia trachomatis D/UW-3/Cx folP 2-amino-4-hydroxy-6-hydroxymethyldihydroptenn 
pyrophosphokinase (EC 2_7_6_3)/dihydropteroate synthase (EC 2_5_1_15) 

2_7_6_3 1 1 14 Chlamydia pneumoniae AR39 CP 1 1 14 2-am!no-4-hydroxy-6-hydroxymethyldihydropterin 
pyrophosphokinase (EC 2_7_6_3)/dihydropteroate synthase (EC 2_5_1_15) 

2_7_6_3 696 Chlamydia pneumoniae CWL029 folP 2-amino-4-hydroxy-6-hydroxymethyldihydropterin 

pyrophosphokinase (EC 2_7_6_3)/dihydropteroate synthase (EC 2_5_1_15) 

2_7_6_3 1200 Campylobacter jejuni folK 2-AMINO-4-HYDROXY-6- 

HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) 

2_7_6_3 2378 Bordetella pertussis EC-folK 2-AMINO-4-HYDROXY-6- 

HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) 

2_7_6_3 5938 Bordetella bronchiseptica EC-folK 2-AMINO-4-HYDROXY-6- 

HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) 

2_7_6_3 79 Bacillus subtilis folK 2-AMINO-4-HYDROXY-6-HYDROXYMETHYLDIHYDROPTERIDINE 

PYROPHOSPHOKINASE (EC 2_7_6_3) 

2_7_6_5 7788 Yersinia pseudotuberculosis EC-relA GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 4931 Yersinia pestis EC-relA GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 689 Vibrio cholerae El Tor N16961 ORF03098 GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 498 Streptococcus pyogenes BS-yjbM GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 1229 Streptococcus pyogenes BS-ywaC GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 773 Streptococcus pneumoniae BS-yjbM GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 244 Streptococcus mutans BS-yjbM GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 2042 Streptococcus mutans BS-ywaC GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 79 Streptococcus equi BS-yjbM GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6 5 872 Streptococcus equi BS-relA PUTATIVE GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6J 1447 Staphylococcus aureus BS-ywaC GTP PYROPHOSPHOKINASE (EC 2l7_6_5) 

2_7_6_5 3595 Staphylococcus aureus BS-yjbM GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 3758 Staphylococcus aureus BS-relA GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 6012 Salmonella typhimurium relA GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 2163 Salmonella typhi GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 3523 Salmonella paratyphi GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 3524 Salmonella paratyphi GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 1096 Salmonella enteritidis GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 1 140 Salmonella dublin GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 6610 Pseudomonas aeruginosa relA GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 468 Porphyromonas gingivalis GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 1 139 Pasteurella multocida relA GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 1946 Neisseria gonorrhoeae EC-relA GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 21 Mycobacterium tuberculosis Rvl366 GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 1963 Mycobacterium bovis GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 3465 Klebsiella pneumoniae GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 3466 Klebsiella pneumoniae GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 739 Haemophilus influenzae HI0334 GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 674 Haemophilus ducreyi BS-relA GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 5657 Escherichia coli relA GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 586 Enterococcus faecium (DOE) GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 447 Enterococcus faecahs BS-yjbM GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 1685 Corynebacterium diphtheriae GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 681 Clostridium difficile BS-yjbM GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 1299 Clostridium acetobutylicum 24640635_C1_23 GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 1587 Clostridium acetobutylicum 24354002_C1_32 GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 2778 Bordetella pertussis EC-relA GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 1161 Bacillus subtilis yjbM GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_6_5 3841 Bacillus subtilis ywaC GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_7_13 2591 Saccharomyces cerevisiae PSA1 MANNOSE-1 -PHOSPHATE GUANYLTRANSFERASE (EC 
2_7_7_13) 

2_7_7_13 4346 Pseudomonas aeruginosa PA0597 MANNOSE-1-PHOSPHATE GUANYLTRANSFERASE (EC 
2_7_7_13) 
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2_7_7_13 953 Neisseria gonorrhoeae BS-yfhH MANNOSE-1 -PHOSPHATE GUANYLTRANSFERASE (EC 
2_7_7_13) 

2_7_7_13 2869 Mycobacterium tuberculosis rmlA2 MANNOSE-1 -PHOSPHATE GUANYLTRANSFERASE (EC 
2_7_7_13) 

2_7_7_13 2574 Mycobactenum leprae BS-yfhH MANNOSE-1 -PHOSPHATE GUANYLTRANSFERASE (EC 

2_7_7_13) 

2_7_7_13 2575 Mycobactenum leprae MANNOSE- 1-PHOSPHATE GUANYLTRANSFERASE (EC 2_7_7_13) 
2_7_7_13 1071 Mycobacterium bovis BS-yfhH MANNOSE- 1-PHOSPHATE GUANYLTRANSFERASE (EC 
2_7_7_13) 

2_7_7_13 1632 Corynebacterium diphtheriae MANNOSE- 1-PHOSPHATE GUANYLTRANSFERASE (EC 
2_7_7_13) 

2_7_7_13 1133 Clostridium acetobutylicum 25682802_C2_43 MANNOSE- 1-PHOSPHATE 
GUANYLTRANSFERASE (EC 2_7_7_13) 

2_7_7_13 674 Campylobacter jejuni Cj 1416c MANNOSE- 1-PHOSPHATE GUANYLTRANSFERASE (EC 
2_7_7_13) 

2_7_7_13 688 Campylobacter jejuni Q1423c MANNOSE- 1-PHOSPHATE GUANYLTRANSFERASE (EC 
2_7_7_13) 

2_7_7_13 1045 Campylobacter jejuni Cj'1329 MANNOSE- 1-PHOSPHATE GUANYLTRANSFERASE (EC 
2_7_7_13) 

2_7_7_13 905 Bordetella pertussis BS-yfnH MANNOS E- 1-PHOSPHATE GUANYLTRANSFERASE (EC 

2_7_7_13) 

2_7_7_14 6600 Saccharomyces cerevisiae MUQ1 CTP: PHOSPHOETHANOLAMINE 
CYTIDYLYLTRANSFERASE (EC 2_7_7_14) 

21 1 J. 8052 Yersinia pseudotuberculosis EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_7_2 3832 Yersinia pestis EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_7_2 493 Ureaplasma urealyticum UU355 RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_7_2 666 Treponema pallidum TP0888 RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2 112) 

11 12 681 Streptococcus pyogenes mreA RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_7_2 1465 Streptococcus pneumoniae EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

21 J 2 1853 Streptococcus mutans EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_7_2 13 Streptococcus equi RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN ADENYLYLTRANSFERASE (EC 
2_7_7_2) " 

2_7_7_2 2663 Staphylococcus aureus EC-yaaC RIBOFLAVIN KINASE (EC 2_7_l_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_7_2 5767 Salmonella typhimurium ribF RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

21 J 2 4732 Salmonella typhi RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN ADENYLYLTRANSFERASE 
(EC 2_7_7_2) 

2_7_7_2 2866 Salmonella paratyphi RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_7_2 4230 Saccharomyces cerevisiae FAD1 FAD SYNTHETASE (EC 2_7_7_2) 
2_7_7_2 4167 Pseudomonas aeruginosa ribF RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_7_2 1607 Porphyromonas gingivalis EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_7_2 767 Pasteurella multocida ribF RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2JJ2 334 Neisseria gonorrhoeae EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2112 614 Mycoplasma pneumoniae MP674 RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2 11T) 

2 1 1 2 1366 Mycoplasma genitalium MG145 RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2JJ2 4232 Mycobacterium tuberculosis ribF RIBOFLAVIN KINASE (EC 2_7_I_26) / FMN 
ADENYLYLTRANSFERASE (EC 2 1 J 2) 
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2_7_7_2 2318 Mycobacterium leprae EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_7_2 518 Mycobacterium bovis EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_7_2 6239 Klebsiella pneumoniae RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_7_2 6240 Klebsiella pneumoniae RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2 1 J 2) 

2_7_7_2 6241 Klebsiella pneumoniae RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2 1 J 2 491 Helicobacter pylori HP1087 RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_7_2 342 Helicobacter pylori J99 nbF RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2 1 1 2 19847 Haemophilus influenzae HI0963 RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

21 J 2 1444 Haemophilus ducreyi EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_7_2 25 Escherichia coli yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN ADENYLYLTRANSFERASE 
(EC 2_7_7_2) 

2 1 1 2 3670 Enterococcus faecium (DOE) EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2 1 1 2 1322 Corynebacterium diphtheriae RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_7_2 2033 Clostridium difficile EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2__7_7_2 3197 Clostridium acetobutyhcum 2531502_F2_4 RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_7_2 91 Chlamydia trachomatis D/UW-3/Cx EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_7_2 437 Chlamydia pneumoniae AR39 CP0437 RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2 1 J T) 

2_7_7_2 287 Chlamydia pneumoniae CWL029 EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26); / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_7_2 1403 Campylobacter jejuni ribF RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2J12 91 '4 Bordetella pertussis EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_7_2 6588 Bordetella bronchi septica EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_7_2 1667 Bacillus subtilis nbC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN ADENYLYLTRANSFERASE 
(EC 2_7_7_2) 

2_7_7_22 2774 Yersinia pestistr|Q9RCC5 MANNOSE-6-PHOSPHATE ISOMERASE (EC 5_3_1_8) / 
MANNOSE-1-PHOSPHATE GUANYLYL TRANSFERASE (GDP) (EC 2_7_7_22) 
2_7_7_22 4122 Vibrio cholerae El Tor N16961 ORF00339 MANNOSE-1 -PHOSPHATE 
GUANYLYLTRANSFERASE (GDP) (EC 2_7_7_22) 

2_7_7_22 6481 Salmonella typhimunumsp|P26404 M ANNOS E-6-PHOS PH ATE ISOMERASE (EC 5_3_1_8) / 
MANNOSE-1 -PHOSPHATE GUANYLYLTRANSFERASE (GDP) (EC 2_7_7_22) 

21 J 22 6504 Salmonella typhimunumsp|P26340 MANNOSE-6-PHOSPHATE ISOMERASE (EC 5_3_1_8) / 
MANNOSE-1 -PHOSPHATE GUANYLYL TRANSFERASE (GDP) (EC 2_7_7_22) 

2 1 1 22 1003 Salmonella typhi MANNOSE-6-PHOSPHATE ISOMERASE (EC 5_3_1_8) / MANNOSE-1- 
PHOSPHATE GUANYLYL TRANSFERASE (GDP) (EC 2_7_7_22) 

2 1 1 22 1966 Salmonella typhi MANNOSE-6-PHOSPHATE ISOMERASE (EC 5_3_1_8)/ MANNOSE-l- 
PHOSPHATE GUANYLYL TRANSFERASE (GDP) (EC 2_7_7_22) 

21 J 22 1951 Salmonella paratyphi MANNOSE-6-P HOSPHATE ISOMERASE (EC 5_3_1_8) / MANNOSE-1- 
PHOSPHATE GUANYLYL TRANSFERASE (GDP) (EC 21 J 22) 

2_7_7_22 1953 Salmonella paratyphi MANNOSE-1 -PHOSPHATE GUANYLYLTRANSFERASE (GDP) (EC 

2_7_7_22) 

2_7_7_22 6181 Salmonella paratyphi MANNOSE-6-P HOSPHATE ISOMERASE (EC 5_3_1_8) / MANNOSE-1- 
PHOSPHATE GUANYLYL TRANSFERASE (GDP) (EC 2_7_7_22) 

2_7_7_22 3125 Salmonella enteritidis M ANNOS E-6-PHOSPHATE ISOMERASE (EC 5_3_1_8)/ MANNOSE-1 - 
PHOSPHATE GUANYLYL TRANSFERASE (GDP) (EC 2_7_7_22) 
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21 J 12 1504 Salmonella dubhn MANNOSE-1 -PHOSPHATE GUANYLYLTRANSFERASE (GDP) (EC 
21 J 22) 

2_7_7_22 3369 Pseudomonas aeruginosa wbpW MANNOSE-6-PHOSPHATE ISOMERASE (EC 5_3_l_8) / 
MANNOSE-1 -PHOSPHATE GUANYLYL TRANSFERASE (GDP) (EC 2_7_7_22) 
2_7_7_22 6272 Pseudomonas aeruginosa algA MANNOSE-6-PHOSPHATE ISOMERASE (EC 5_3_1_8) / 
MANNOSE-1 -PHOSPHATE GUANYLYLTRANSFERASE (GDP) (EC 2_7_7_22) 

2_7_7_22 8462 Pseudomonas aeruginosa PA2232 MANNOSE-6-PHOSPHATE ISOMERASE (EC 5_3_1_8) / 
MANNOSE-1 -PHOSPHATE GUANYLYL TRANSFERASE (GDP) (EC 2_7_7_22) 

211 12 73 Porphyromonas gingivalis MANNOS E- 1 -PHOSPHATE GUANYLYLTRANSFERASE (GDP) (EC 
2_7_7_22) 

2_7_7_22 80 Porphyromonas gingivalis MANNOSE-6-PHOSPHATE ISOMERASE (EC 5_3_1_8) / MANNOS E- 
1 -PHOSPHATE GUANYLYL TRANSFERASE (GDP) (EC 21 J 11) 

1JJ21 1004 Helicobacter pylori HP0043 MANNOSE-6-PHOSPHATE ISOMERASE (EC 5_3_1_8) / 
MANNOSE-1 -PHOSPHATE GUANYLYLTRANSFERASE (GDP) (EC 2_7_7_22) 
2_7_7_22 37 Helicobacter pylori J99 manC MANNOSE-6-PHOSPHATE ISOMERASE (EC 5_3_1_8) / 
MANNOSE-1 -PHOSPHATE GUANYLYL TRANSFERASE (GDP) (EC 2_7_7_22) 

2_7_7_22 5244 Escherichia coh cpsB MANNOSE-6-PHOSPHATE ISOMERASE (EC 5_3_1_8) / MANNOS E-l- 
PHOSPHATE GUANYLYL TRANSFERASE (GDP) (EC 2_7_7_22) 

2_7_7_22 257 Clostridium difficile MANNOS E-6-P HOS PHATE ISOMERASE (EC 5_3_1_8) / MANNOSE-1 - 
PHOSPHATE GUANYLYL TRANSFERASE (GDP) (EC 2_7_7_22) 
2 11 22 1 1 10 Clostridium acetobutylicum 7079678_C3_82 MANNOSE-1 -PHOSPHATE 
GUANYLYLTRANSFERASE (GDP) (EC 2 1122) 

2_7_7_22 1 135 Clostridium acetobutylicum 29322 135 _C3_50 MANNOSE-1 -PHOSPHATE 
GUANYLYLTRANSFERASE (GDP) (EC 2_7_7_22) 

21 J 22 1213 Clostridium acetobutylicum 19664125_C2_53 MANNOSE-1 -PHOSPHATE 
GUANYLYLTRANSFERASE (GDP) (EC 21 J 22) 

2_7_7_22 2648 Bacillus subtilis yrkC MANNOSE-6-PHOSPHATE ISOMERASE (EC 5_3_1_8) / MANNOS E-l- 
PHOSPHATE GUANYLYL TRANSFERASE (GDP) (EC 2_7_7_22) 
2_7_7_24 6241 Yersinia pseudotuberculosis EC-rffH GLUCOSE- 1 -PHOSPHATE 
THYMIDYLYLTRANSFERASE (EC 2_7_7_24) 

2_7_7_24 1633 Yersinia pestis EC-rffH GLUCOSE-1-PHOSPHATE THYMIDYLYLTRANSFERASE (EC 

2_7_7_24) 

2_7_7_24 1392 Streptococcus pyogenes cpsFO GLUCOSE- 1 -PHOSPHATE THYMIDYLYLTRANSFERASE (EC 
2_7_7_24) 

2_7_7_24 75 Streptococcus mutanssp|P95778 GLUCOS E- 1 -PHOSPHATE THYMIDYLYLTRANSFERASE (EC 

2_7_7_24) 

2_7_7_24 365 Streptococcus equi EC-rffH GLUCOSE-1-PHOSPHATE THYMIDYLYLTRANSFERASE (EC 

2_7_7_24) 

2_7_7_24 4177 Salmonella typhimunumtr|Q9L6R2 GLUCOSE- 1 -PHOSPHATE THYMIDYLYLTRANSFERASE 
(EC 2_7_7_24) 

2_7_7_24 6491 Salmonella typhimunum rfbA GLUCOSE- 1 -PHOSPHATE THYMIDYLYLTRANSFERASE (EC 

2_7_7_24) 

2_7_7_24 905 Salmonella typhi GLUCOSE-1-PHOSPHATE THYMIDYLYLTRANSFERASE (EC 2_7_7_24) 
2_7_7_24 2914 Salmonella typhi GLUCOSE- 1 -PHOSPHATE THYMIDYLYLTRANSFERASE (EC 2_7_7_24) 
2_7_7_24 4249 Salmonella paratyphi GLUCOSE- 1 -PHOSPHATE THYMIDYLYLTRANSFERASE (EC 
2_7_7_24) 

2_7_7_24 4891 Salmonella paratyphi GLUCOSE- 1 -PHOSPHATE THYMIDYLYLTRANSFERASE (EC 

2_7_7_24) 

2_7_7_24 4892 Salmonella paratyphi GLUCOSE-1-PHOSPHATE THYMIDYLYLTRANSFERASE (EC 

2_7_7_24) 

2_7_7_24 3589 Salmonella ententidis GLUCOSE- 1 -PHOSPHATE THYMIDYLYLTRANSFERASE (EC 

2_7_7_24) 

2_7_7_24 1238 Salmonella dublin GLUCOSE-1-PHOSPHATE THYMIDYLYLTRANSFERASE (EC 2_7_7_24) ' 
2_7_7_24 3294 Salmonella dublin GLUCOSE-1-PHOSPHATE THYMIDYLYLTRANSFERASE (EC 2_7_7_24) 
2_7_7_24 1467 Pseudomonas aeruginosa rmlA GLUCOSE-1-PHOSPHATE THYMIDYLYLTRANSFERASE (EC 

2_7_7_24) 

2_7_7_24 1384 Porphyromonas gingivalis BS-spsI GLUCOSE- 1 -PHOSPHATE THYMIDYLYLTRANSFERASE 
(EC 2_7_7_24) 

2_7_7_24 703 Neisseria gonorrhoeae GLUCOSE- 1 -PHOSPHATE THYMIDYLYLTRANSFERASE (EC 
2_7_7_24) 

2_7_7_24 3414 Mycobacterium tuberculosis rmlA GLUCOSE- 1 -PHOSPHATE THYMIDYLYLTRANSFERASE 

(EC 2_7_7_24) 
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2_7_7_24 565 Mycobacterium leprae EC-rffH GLUCOSE- 1 -PHOSPHATE THYMIDYLYLTRANSFERASE (EC 

2_7_7_24) 

2_7_7_24 2904 Mycobacterium bovis EC-rffH GLUCOSE- 1 -PHOSPHATE THYMIDYLYLTRANSFERASE (EC 

2_7_7_24) 

2_7_7_24 1017 Klebsiella pneumoniae GLUCOSE- 1 -PHOSPHATE THYMIDYLYLTRANSFERASE (EC 

2_7_7_24) 

2_7_7_24 4837 Klebsiella pneumoniae GLUCOSE- 1 -PHOSPHATE THYMIDYLYLTRANSFERASE (EC 

2_7_7_24) 

2_7_7_24 4838 Klebsiella pneumoniae GLUCOSE- 1 -PHOSPHATE THYMIDYLYLTRANSFERASE (EC 

2_7_7_24) 

2_7_7_24 1528 Haemophilus ducreyi GLUCOSE- 1 -PHOSPHATE THYMIDYLYLTRANSFERASE (EC 

2_7_7_24) 

2_7_7_24 3699 Escherichia coli rffH GLUCOSE- 1 -PHOSPHATE THYMIDYLYLTRANSFERASE (EC 
2_7_7_24) 

2_7_7_24 5234 Escherichia coli rfbA GLUCOSE-1-PHOSPHATE THYMIDYLYLTRANSFERASE (EC 

2_7_7_24) 

2_7_7_24 2912 Enterococcus faecium (DOE) GLUCOSE- 1 -PHOSPHATE THYMIDYLYLTRANSFERASE (EC 

2_7_7_24) 

2_7_7_24 512 Enterococcus faecalis BS-spsI GLUCOSE-1-PHOSPHATE THYMIDYLYLTRANSFERASE (EC 

2_7_7_24) 

2_7_7_24 394 Corynebacterium diphtheriae GLUCOSE- 1 -PHOSPHATE THYMIDYLYLTRANSFERASE (EC 

2_7_7_24) 

2_7_7_24 2192 Corynebacterium diphthenae GLUCOSE-1-PHOSPHATE THYMIDYLYLTRANSFERASE (EC 

2_7__7_24) 

2_7_7_24 2507 Clostridium acetobutylicum 34070253_C3_16 GLUCOSE- 1-PHOSPHATE 
THYMIDYLYLTRANSFERASE (EC 2_7_7_24) 

2_7_7_24 599 Chlamydia trachomatis D/UW-3/Cx glmU GLUCOSE- 1-PHOSPHATE 
THYMIDYLYLTRANSFERASE (EC 2_7_7_24) 

2_7_7_24 1124 Chlamydia pneumoniae AR39 CP1 124 GLUCOSE- 1-PHOSPHATE 
THYMIDYLYLTRANSFERASE (EC 2_7_7_24) 

2_7_7_24 688 Chlamydia pneumoniae CWL029 glmU GLUCOSE- 1-PHOSPHATE 
THYMIDYLYLTRANSFERASE (EC 2_7_7_24) 

2_7_7_24 3777 Bacillus subtilis spsl GLUCOSE- 1-PHOSPHATE THYMIDYLYLTRANSFERASE (EC 

2_7_7_24) 

7 1 J 25 4553 Yersinia pseudotuberculosis EC-pcnB POLY(A) POLYMERASE (EC 2_7_7_1 9) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 5476 Yersinia pseudotuberculosis TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
2_7_7_25 643 Yersinia pestis TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
2_7_7_25 41 50 Yersinia pestis EC-pcnB POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 4453 Vibrio cholerae El Tor N16961 ORF008 16 POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 6206 Vibrio cholerae El Tor N16961 ORF03093 TRNA NUCLEOTIDYLTRANSFERASE (EC 

2_7_7_25) 

21 J 25 843 Treponema pallidum TP0270 POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 1010 Treponema pallidum TP0596 POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 1225 Streptococcus pyogenes papS POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 1 365 Streptococcus pyogenes BS-ytoI TRNA NUCLEOTIDYLTRANSFERASE (EC 2J7_7_25) 
2_7_7_25 679 Streptococcus pneumoniae BS-papS POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 762 Streptococcus pneumoniae BS-ytoI TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
2_7_7_25 1412 Streptococcus mutans BS-papS POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 2071 Streptococcus mutans BS-ytoI TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
2_7_7_25 610 Streptococcus eqm BS-papS POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 805 Streptococcus equi TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
2_7_7_25 2065 Staphylococcus aureus BS-papS POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
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2_7_7_25 3387 Staphylococcus aureus BS-ytoI TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
2_7_7_25 1988 Salmonella typhimunum pcnB POLY(A) POLYMERASE (EC 2_7_7J9) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 2015 Salmonella typhimurium ccaTRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
2_7_7_25 76 Salmonella typhi TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
2_7_7_25 1219 Salmonella typhi POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 2131 Salmonella paratyphi TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
1.1 J 25 2132 Salmonella paratyphi TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
2 1 J 15 2133 Salmonella paratyphi TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
2_7_7_25 5841 Salmonella paratyphi POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 5842 Salmonella paratyphi POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 3227 Saccharomyces cerevisiae CCA1 TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
21 J 25 14 Rickettsia prowazekii RP015 POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

21 J 25 7601 Pseudomonas aeruginosa cca TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
2 1 1 25 8392 Pseudomonas aeruginosa pcnB POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

21 J 25 833 Porphyromonas gingivalis BS-papS POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2 1 1 25 531 Pasteurella multocida cca TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
2_7_7_25 1685 Pasteurella multocida pcnB POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2 1 1 25 315 Neisseria gonorrhoeae TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
2_7_7_25 1985 Neisseria gonorrhoeae EC-pcnB POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 1683 Mycobacterium tuberculosis pcnA POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 21125) 

2_7_7_25 1442 Mycobacterium leprae BS-papS POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 1917 Mycobacterium bovis BS-papS POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 581 1 Klebsiella pneumoniae TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
2 1 1 25 5812 Klebsiella pneumoniae TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
2_7_7_25 75 Helicobacter pylori HP0640 POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 584 Helicobacter pylori J99tr|Q9ZLJ6 POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 147 Haemophilus influenzae HI0063 POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 6893 Haemophilus influenzae HI 1606 TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
2_7_7_25 223 Haemophilus ducreyi EC-pcnB POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 1048 Haemophilus ducreyitr|Q9L7A3 TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
2_7_7_25 2979 Escherichia coli cca TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
2_7_7_25 4350 Escherichia coli pcnB POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 444 Enterococcus faecium (DOE) TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
2_7_7_25 3697 Enterococcus faecium (DOE) TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
2_7_7_25 1508 Enterococcus faecalis BS-papS POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 2774 Enterococcus faecalis TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
21 J 25 1678 Corynebacterium diphtheriae POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 3218 Clostridium difficile BS-papS POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 366 Clostridium acetobutylicum22844452_C2_137 TRNA NUCLEOTIDYLTRANSFERASE (EC 

2_7_7_25) 

2_7_7_25 854 Clostridium acetobutylicum 13680337_C2_57 POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
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2 _7_7_25 2550 Clostridium acetobutylicum 24251587_C2_27 TRNA NUCLEOTIDYLTRANSFERASE (EC 
2_7_7_25) 

21125 389 Chlamydia trachomatis D/UW-3/Cx EC-pcnB POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 673 Chlamydia trachomatis D/UW-3/Cx BS-papS POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 894 Chlamydia pneumoniae AR39 CP0894 POLY(A) POLYMERASE (EC 2_7_7_t9) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2 1 J 25) 

2_7_7_25 1024 Chlamydia pneumoniae AR39 CP1024 POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

21125 111 Chlamydia pneumoniae CWL029 BS-papS POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 892 Chlamydia pneumoniae CWL029 EC-pcnB POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2 1 1 25 1324 Campylobacter jejuni Q0789 TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
21 J 25 58 Borrelia burgdorferi BB0706 POLY(A) POLYMERASE (EC 2_7_7J9) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 2379 Bordetella pertussis EC-pcnB POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_25 3630 Bordetella pertussis TRNA NUCLEOTIDYLTRANSFERASE (EC 2__7_7_25) 
2 1 1 25 5912 Bordetella bronchiseptica TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 
21 J 25 5999 Bordetella bronchiseptica EC-pcnB POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

21125 2241 Bacillus subtilis papS POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2 7 7 25 2921 Bacillus subtilis ytol TRNA NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_27 7615 Yersinia pseudotuberculosis EC-glgC GLUCOSE- 1 -PHOSPHATE ADENYLYLTRANSFERASE 

(EC 2_7_7_27) 

21 J 21 375 Yersinia pestis EC-glgC GLUCOSE- 1 -PHOSPHATE ADENYLYLTRANSFERASE (EC 2_7_7_27) 
2 1 1 21 5525 Vibrio cholerae El Tor N16961 ORF02203 GLUCOSE- 1 -PHOSPHATE 
ADENYLYLTRANSFERASE (EC 2_7_7_27) 

2_7_7_27 7205 Vibrio cholerae El Tor N 16961 ORFA00388 GLUCOSE-1-PHOSPHATE 
ADENYLYLTRANSFERASE (EC 2 1121) 

2_7_7_27 1331 Streptococcus pneumoniae EC-glgC GLUCOSE- 1 -PHOSPHATE ADENYLYLTRANSFERASE 

(EC 2_7_7_27) 

2_7_7_27 1421 Streptococcus mutans EC-glgC GLUCOSE- 1 -PHOSPHATE ADENYLYLTRANSFERASE (EC 

2_7_7_27) 

2_7_7_27 1221 Streptococcus equi EC-glgC GLUCOSE- 1 -PHOSPHATE ADENYLYLTRANSFERASE (EC 

2_7_7_27) 

11 J 21 471 Salmonella typhimurium glgC GLUCOSE-1-PHOSPHATE ADENYLYLTRANSFERASE (EC 
2_7_7_27) 

21121 21 13 Salmonella typhi GLUCOSE- 1 -PHOSPHATE ADENYLYLTRANSFERASE (EC 2_7_7_27) 
21 J 21 2352 Salmonella paratyphi GLUCOSE- 1 -PHOSPHATE ADENYLYLTRANSFERASE (EC 2_7_7_27) 
21 J 21 3398 Salmonella paratyphi GLUCOSE- 1 -PHOSPHATE ADENYLYLTRANSFERASE (EC 2J121) 
21 J 21 4335 Salmonella enteritidis GLUCOSE- 1-PHOSPHATE ADENYLYLTRANSFERASE (EC 2_7_7_27) 
2 1 1 21 3984 Salmonella dublin GLUCOSE- 1-PHOSPHATE ADENYLYLTRANSFERASE (EC 21 J 21) 
2 1 1 21 4332 Salmonella dublin GLUCOSE- 1-PHOSPHATE ADENYLYLTRANSFERASE (EC 21121) 
21121 4615 Salmonella dublin GLUCOSE- 1-PHOSPHATE ADENYLYLTRANSFERASE (EC 21121) 
21 J 21 704 Pasteurella multocida gigC GLUCOSE-1-PHOSPHATE ADENYLYLTRANSFERASE (EC 
2_7_7_27) 

2_7_7_27 5076 Mycobacterium tuberculosis glgC GLUCOSE-1-PHOSPHATE ADENYLYLTRANSFERASE (EC 

2_7_7_27) 

2_7_7_27 1123 Mycobacterium leprae EC-glgC GLUCOSE- 1-PHOSPHATE ADENYLYLTRANSFERASE (EC 

2_7_7_27) 

2_7_7_27 2678 Mycobacterium bovis EC-glgC GLUCOSE- 1-PHOSPHATE ADENYLYLTRANSFERASE (EC 
2_7_7_27) 

2_7_7_27 5874 Klebsiella pneumoniae GLUCOSE- 1-PHOSPHATE ADENYLYLTRANSFERASE (EC 2_7_7_27) 
2_7_7_27 6451 Haemophilus influenzae HI1359 GLUCOSE- 1-PHOSPHATE ADENYLYLTRANSFERASE (EC 

2_7_7_27) 

2_7_7_27 6007 Escherichia coli glgC GLUCOSE- 1-PHOSPHATE ADENYLYLTRANSFERASE (EC 2J121) 
21 J 21 813 Corynebacterium diphtheriae GLUCOSE- 1-PHOSPHATE ADENYLYLTRANSFERASE (EC 

2_7_7_27) 
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21121 630 Clostridium difficile EC-glgC GLUCOSE-1-PHOSPHATE ADENYLYLTRANSFERASE (EC 

2_7_7_27) 

2JJ21 2207 Clostridium acetobutyhcum 30100 1 57_C 1 _2 1 GLUCOSE- i-PHOSPHATE 
ADENYLYLTRANSFERASE (EC 2_7_7_27) 

2 1 1 21 2208 Clostridium acetobutyhcum 26571012_C2_29 GLUCOSE- 1-PHOSPHATE 
ADENYLYLTRANSFERASE (EC 2_7_7_27) 

2_7_7_27 465 Chlamydia trachomatis D/UW-3/Cx glgC GLUCOSE-1 -PHOSPHATE 
ADENYLYLTRANSFERASE (EC 2_7_7_27) 

2_7_7_27 140 Chlamydia pneumoniae AR39 CP0140 GLUCOSE- 1-PHOSPHATE ADENYLYLTRANSFERASE 
(EC 21121) 

2 1 1 21 555 Chlamydia pneumoniae CWL029 glgC GLUCOSE- 1-PHOSPHATE ADENYLYLTRANSFERASE 
(EC 21121) 

2 7_7_27 3091 Bacillus subtilis glgC GLUCOSE- 1 -PHOSPHATE ADENYLYLTRANSFERASE (EC 2_7_7_27) 
2_7_7_3 5181 Yersinia pseudotuberculosis EC-kdtB PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE 
(EC 2_7_7_3) 

2_7_7_3 4845 Yersinia pestis EC-kdtB PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 2_7_7_3) 
2_7_7_3 4104 Vibno cholerae El TorN16961 ORF00316 PHOSPHOPANTETHEINE 
ADENYLYLTRANSFERASE (EC 2_7_7_3) 

2_7_7_3 834 Treponema pallidum TP0283 PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 
2_7_7_3) 

2_7_7_3 1440 Streptococcus pyogenes kdtB PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 
2_7_7_3) 

2_7_7_3 1777 Streptococcus pneumoniae EC-kdtB PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 
2_7_7_3) 

2_7_7_3 1326 Streptococcus mutans EC-kdtB PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 

2_7_7_3) 

2_7_7_3 129 Streptococcus equi EC-kdtB PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 
2_7_7_3) 

2_7_7_3 2694 Staphylococcus aureus EC-kdtB PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 

2_7_7_3) 

2_7_7_3 1744 Salmonella typhimurium kdtB PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 

2_7_7_3) 

2_7_7_3 1323 Salmonella typhi PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 2_7_7_3) 
2_7_7_3 1047 Salmonella enteritidis PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 2_7_7_3) 
2_7_7_3 663 Salmonella dublin PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 2_7_7_3) 
2_7_7_3 1016 Pseudomonas aeruginosa coaD PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 

2_7_7_3) 

2_7_7_3 711 Porphyromonas gingival is EC-kdtB PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 
2_7_7_3) 

2_7_7_3 1937 Pasteurella multocida kdtB PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 
2_7_7_3) 

2_7_7_3 1469 Neisseria gonorrhoeae EC-kdtB PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 

2_7_7_3) 

2_7_7_3 811 Mycobacterium tuberculosis kdtB PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 
2_7_7_3) 

2_7_7_3 791 Mycobacterium lepraesp|069466 PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 
2_7_7_3) 

2_7_7_3 3526 Mycobacterium bovis EC-kdtB PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 
2_7_7_3) 

2_7_7_3 534 Klebsiella pneumoniae PANTETHEINEPHOSPHATE ADENYLYLTRANSFERASE (EC 2_7_7_3) 
2_7_7_3 4792 Klebsiella pneumoniae PANTETHEINEPHOSPHATE ADENYLYLTRANSFERASE (EC 

2_7_7_3) 

2_7_7_3 856 Helicobacter pylori HP 1475 PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 

2_7_7_3) 

2_7_7_3 1355 Helicobacter pylori J99sp|Q9ZJE4 PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 

2_7_7_3) 

2_7_7_3 16897 Haemophilus influenzae HI0651 PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 

2_7_7_3) 

2_7_7_3 754 Haemophilus ducreyi EC-kdtB PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 

2_7_7_3) 

2_7_7_3 3554 Escherichia coli kdtB PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 2_7_7_3) 
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2_7_7_3 2085 Enterococcus faecium (DOE) PANTETHEINE-PHOSPHATE ADENYLYLTRANSFEPvASE (EC 

\j~JJ2Q92 Enterococcus faecium (DOE) PANTETHEINE-PHOSPHATE ADENYLYLTRANSFERASE (EC 

2 7_7_3) 

2_7_7_3 2521 Enterococcus faecalis EC-kdtB PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 

2 7 7 3) 

2_7_7_3 1936 Corynebacterium diphtheriae PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 
2JL7_3) 

2_7_7_3 1046 Clostridium difficile EC-kdtB PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 

2_7_7_3) 

2_7_7_3 3231 Clostridium acetobutylicum 4141912_C2_12 PHOSPHOPANTETHEINE 
ADENYLYLTRANSFERASE (EC 2_7_7_3) 

2_7_7_3 1359 Campylobacter jejuni kdtB PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 
2 7_7_3) 

2_7_7_3 60 Borreiia burgdorferi BB0702 PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 

2_7_7_3) 

2_7_7_3 1281 Bordetella pertussis EC-kdtB PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 

2 7 7 3) 

211 J 6577 Bordetella bronchiseptica EC-kdtB PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 

2 7 7 3) 

2~7_7_3 1503 Bacillus subtilis ylbl PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE (EC 2_7_7_3) 
2_7_7_33 222 Yersinia pseudotuberculosis GLUCOSE- 1 -PHOSPHATE CYTIDYLYLTRANSFERASE (EC 

2 7_7_33) 

2_7_7_33 2642 Yersinia pestis GLUCOSE-1-PHOSPHATE CYTIDYLYLTRANSFERASE (EC 2_7_7_33) 
2_7_7_33 6488 Salmonella typhimunum rfbF GLUCOSE- 1 -PHOSPHATE CYTIDYLYLTRANSFERASE (EC 

2 7 7 33) 

2_7_7_33 4683 Salmonella typhi GLUCOSE- 1 -PHOSPHATE CYTIDYLYLTRANSFERASE (EC 2_7_7_33) 
2_7_7_33 4895 Salmonella paratyphi GLUCOSE- 1 -PHOSPHATE CYTIDYLYLTRANSFERASE (EC 2_7_7_33) 
2 7_7_33 4896 Salmonella paratyphi GLUCOSE- 1 -PHOSPHATE CYTIDYLYLTRANSFERASE (EC 2_7_7_33) 
2 7 7 33 99 Salmonella ententidis GLUCOSE-1-PHOSPHATE CYTIDYLYLTRANSFERASE (EC 2_7_7_33) 
2_7_7_33 3290 Salmonella dublin GLUCOSE- 1 -PHOSPHATE CYTIDYLYLTRANSFERASE (EC 2_7_7_33) 
2_7_7_33 727 Bacillus subtilis yfnH GLUCOSE-1 -PHOSPHATE CYTIDYLYLTRANSFERASE (EC 2_7_7_33) 
2_7_7_38 5728 Yersinia pseudotuberculosis EC-kdsB 3-DEOXY-MANNO-OCTULOSONATE 
CYTIDYLYLTRANSFERASE (EC 2_7_7_38) 

2_7_7_38 745 Yersinia pestis EC-kdsB 3-DEOXY-MANNO-OCTULOSONATE CYTIDYLYLTRANSFERASE 

(EC 2_7_7_38) 

2_7_7_38 5671 Vibrio cholerae El TorN16961 ORF02367 3-DEOXY-MANNO-OCTULOSONATE 
CYTIDYLYLTRANSFERASE (EC 2_7_7_38) 

2_7_7_38 2423 Salmonella typhimurium kdsB 3-DEOXY-MANNO-OCTULOSONATE 
CYTIDYLYLTRANSFERASE (EC 2_7_7_38) 

2_7_7_38 2233 Salmonella typhi 3-DEOXY-MANNO-OCTULOSONATE CYTIDYLYLTRANSFERASE (EC 

2_7_7_38) 

2_7_7_38 2320 Salmonella paratyphi 3-DEOXY-MANNO-OCTULOSONATE CYTIDYLYLTRANSFERASE 
(EC 2_7_7_38) 

2_7_7_38 2321 Salmonella paratyphi 3-DEOXY-MANNO-OCTULOSONATE CYTIDYLYLTRANSFERASE 
(EC 2_7_7_38) 

2_7_7_38 2030 Salmonella enteritidis 3-DEOXY-MANNO-OCTULOSONATE CYTIDYLYLTRANSFERASE 
(EC2_7_7_38) 

2_7_7_38 2535 Salmonella dublin 3-DEOXY-MANNO-OCTULOSONATE CYTIDYLYLTRANSFERASE (EC 

2_7_7_38) 

2_7_7_38 372 Rickettsia prowazekii RP379 3-DEOXY-MANNO-OCTULOSONATE 
CYTIDYLYLTRANSFERASE (EC 2_7_7_38) 

2_7_7_38 4143 Pseudomonas aeruginosa kdsB 3-DEOXY-MANNO-OCTULOSONATE 
CYTIDYLYLTRANSFERASE (EC 2_7_7_38) 

2_7_7_38 1006 Porphyromonas gingivalis EC-kdsB 3-DEOXY-MANNO-OCTULOSONATE 
CYTIDYLYLTRANSFERASE (EC 2_7_7_38) 

2_7_7_38 1679 Pasteurella multocida kdsB 3-DEOXY-MANNO-OCTULOSONATE 
CYTIDYLYLTRANSFERASE (EC 2_7_7_38) 

2_7_7_38 640 Neisseria gonorrhoeae EC-kdsB 3-DEOXY-MANNO-OCTULOSONATE 
CYTIDYLYLTRANSFERASE (EC 2_7_7_38) 

2_7_7_38 3005 Klebsiella pneumoniae 3-DEOXY-MANNO-OCTULOSONATE CYTIDYLYLTRANSFERASE 
(EC 2_7_7_38) 
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2_7_7_38 1 177 Helicobacter pylori HP0230 3-DEOXY-MANN0-OCTULOS0NATE 
CYT1DYLYLTRANSFERASE (EC 2_7_7_38) 

2_7_7_38 220 Helicobacter pylon J99sp]Q9ZMK4 3-DEOXY-MANNO-OCTULOSONATE 
CYTIDYLYLTRANSFERASE (EC 2_7_7_38) 

2_7_7_38 21757 Haemophilus influenzae HI0058 3-DEOXY-MANNO-OCTULOSONATE 
CYTIDYLYLTRANSFERASE (EC 2_7_7_38) 

2_7_7_38 849 Haemophilus ducreyi EC-kdsB 3-DEOXY-MANNO-OCTULOSONATE 
CYTIDYLYLTRANSFERASE (EC 2_7_7_38) 

2_7_7_38 884 Escherichia coli kdsB 3-DEOXY-MANNO-OCTULOSONATE CYTIDYLYLTRANSFERASE (EC 

2_7_7„38) 

2_7_7_38 174 Chlamydia trachomatis D/UW-3/Cx EC-kdsB 3-DEOXY-MANNO-OCTULOSONATE 
CYTIDYLYLTRANSFERASE (EC 2_7_7_38) 

2_7_7_38 527 Chlamydia pneumoniae AR39 CP0527 3-DEOXY-MANNO-OCTULOSONATE 
CYTIDYLYLTRANSFERASE (EC 2_7_7_38) 

2_7_7_38 207 Chlamydia pneumoniae CWL029 EC-kdsB 3-DEOXY-MANNO-OCTULOSONATE 
CYTIDYLYLTRANSFERASE (EC 2_7_7_38) 

2_7_7_38 412 Campylobacter jejuni kdsB 3-DEOXY-MANNO-OCTULOSONATE 
CYTIDYLYLTRANSFERASE (EC 2_7_7_38) 

2_7_7_38 2989 Bordetella pertussis EC-kdsB 3-DEOXY-MANNO-OCTULOSONATE 
CYTIDYLYLTRANSFERASE (EC 2_7_7_38) 

2_7_7_38 5022 Bordetella bronchiseptica EC-kdsB 3-DEOXY-MANNO-OCTULOSONATE 
CYTIDYLYLTRANSFERASE (EC 2_7_7_38) 

2 7 7 40 853 Streptococcus pneumoniae BS-yacM D-ribitol-5-phosphate cytidylyltransferase (EC 2_7_7_40) 
2_7_7_40 2442 Staphylococcus aureus BS-yacM D-nbitol-5-phosphate cytidylyltransferase (EC 2_7_7_40) 
2_7_7_40 2902 Staphylococcus aureus D-RIBITOL-5-PHOSPHATE CYTIDYLYLTRANSFERASE (EC 

2_7_7_40) 

2_7_7_40 954 Salmonella paratyphi D-ribitol-5-phosphate cytidylyltransferase (EC 2_7_7_40) 
2_7_7_40 955 Salmonella paratyphi D-ribitol-5-phosphate cytidylyltransferase (EC 2_7_7_40) 
2_7_7_40 443 Chlamydia trachomatis D/UW-3/Cx BS-yacM D-ribitol-5-phosphate cytidylyltransferase (EC 

2_7_7_40) 

2_7_7_40 169 Chlamydia pneumoniae AR39 CP0169 D-ribitol-5-phosphate cytidylyltransferase (EC 2_7_7_40) 
2_7_7_40 528 Chlamydia pneumoniae CWL029 BS-yacM D-nbitol-5-phosphate cytidylyltransferase (EC 

2_7_7_40) 

2_7_7_42 6017 Yersinia pseudotuberculosis EC-glnE GLUTAMATE-AMMONIA-LIGASE 
ADENYLYLTRANSFERASE (EC 2_7_7_42) 

2_7_7„42 365 Yersinia pestis EC-glnE GLUTAMATE-AMMONIA-LIGASE ADENYLYLTRANSFERASE (EC 

2_7_7_42) 

2_7_7_42 6198 Vibrio c hoi erae El Tor N 16961 ORF03084 GLUTAMATE-AMMONIA-LIGASE 
ADENYLYLTRANSFERASE (EC 2_7_7_42) 

2 7 7 42 1662 Salmonella typhimunum glnE GLUTAMATE-AMMONIA-LIGASE 
ADENYLYLTRANSFERASE (EC 2_7_7_42) 

2_7_7_42 4230 Salmonella typhi GLUTAMATE-AMMONIA-LIGASE ADENYLYLTRANSFERASE (EC 

2_7_7_42) 

2_7_7_42 88 Salmonella paratyphi GLUTAMATE-AMMONIA-LIGASE ADENYLYLTRANSFERASE (EC 
2_7_7_42) 

2_7_7_42 89 Salmonella paratyphi GLUTAMATE-AMMONIA-LIGASE ADENYLYLTRANSFERASE (EC 
2_7_7_42) 

2_7_7_42 440 Salmonella paratyphi GLUTAMATE-AMMONIA-LIGASE ADENYLYLTRANSFERASE (EC 

2_7_7_42) 

2_7_7_42 441 Salmonella paratyphi GLUTAMATE-AMMONIA-LIGASE ADENYLYLTRANSFERASE (EC 

2_7_7_42) 

2_7_7_42 3943 Salmonella enteritidis GLUTAMATE-AMMONIA-LIGASE ADENYLYLTRANSFERASE (EC 

2_7_7_42) 

2_7_7_42 4606 Salmonella dublin GLUTAMATE-AMMONIA-LIGASE ADENYLYLTRANSFERASE (EC 
2_7_7_42) 

2 7 7 42 4357 Pseudomonas aeruginosa glnE GLUTAMATE-AMMONIA-LIGASE 
ADENYLYLTRANSFERASE (EC 2_7_7_42) 

2_7_7_42 610 Pasteurella multocida glnE GLUTAMATE-AMMONIA-LIGASE ADENYLYLTRANSFERASE 

(EC 2_7_7_42) 

2_7_7_42 575 Neisseria gonorrhoeae EC-glnE GLUTAMATE-AMMONIA-LIGASE 
ADENYLYLTRANSFERASE (EC 2_7_7_42) 
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2_7_7_42 3933 Mycobacterium tuberculosis glnE GLUTAMATE-AMMONIA-LIGASE 
ADENYLYLTRANSFERASE (EC 2_7_7_42) 

2_7_7_42 1696 Mycobacterium leprae PROBABLE GLUTAMATE-AMMONIA-LIGASE 
ADENYLYLTRANSFERASE (EC 2_7_7_42) 

2_7_7_42 1265 Mycobacterium bovis EC-glnE GLUTAMATE-AMMONIA-LIGASE 
ADENYLYLTRANSFERASE (EC 2_7_7_42) 

2_7_7_42 5799 Klebsiella pneumoniae GLUTAMATE-AMMONIA-LIGASE ADENYLYLTRANSFERASE (EC 
2_7_7_42) 

2_7_7_42 5800 Klebsiella pneumoniae GLUTAMATE-AMMONIA-LIGASE ADENYLYLTRANSFERASE (EC 
2_7_7_42) 

2_7_7_42 5801 Klebsiella pneumoniae GLUTAMATE-AMMONIA-LIGASE ADENYLYLTRANSFERASE (EC 
2_7_7_42) 

2_7_7_42 5803 Klebsiella pneumoniae GLUTAMATE-AMMONIA-LIGASE ADENYLYLTRANSFERASE (EC 
2_7_7_42) 

2_7_7_42 5804 Klebsiella pneumoniae GLUTAMATE-AMMONIA-LIGASE ADENYLYLTRANSFERASE (EC 
2_7_7_42) 

2_7_7_42 152 Haemophilus influenzae HI0069 GLUTAMATE-AMMONIA-LIGASE 
ADENYLYLTRANSFERASE (EC 2_7_7_42) 

2_7_7_42 528 Haemophilus ducreyi EC-glnE GLUTAMATE-AMMONIA-LIGASE ADENYLYLTRANSFERASE 
(EC 2_7_7_42) 

2_7_7_42 5809 Escherichia coli glnE GLUTAMATE-AMMONIA-LIGASE ADENYLYLTRANSFERASE (EC 
2 7 7 42) 

2_7_7_42 685 Corynebactenum diphtheriae GLUTAMATE-AMMONIA-LIGASE ADENYLYLTRANSFERASE 
(EC 2_7_7_42) 

2_7_7_42 4130 Bordetella pertussis EC-glnE GLUTAMATE-AMMONIA-LIGASE ADENYLYLTRANSFERASE 
(EC 2_7„7_42) 

2_7_7_42 8574 Bordetella bronchiseptica EC-glnE GLUTAMATE-AMMONIA-LIGASE 
ADENYLYLTRANSFERASE (EC 2_7_7_42) 

2_7_7_46 626 Klebsiella pneumoniae 2"-AMINOGLYCOSIDE NUCLEOTIDYLTRANSFERASE (EC 2_7_7_46) 
2_7_7_47 1 120 Salmonella typhimurium aadA STREPTOMYCIN 3"- ADENYLYLTRANSFERASE (EC 
2_7_7_47) 

2_7_7_47 5698 Salmonella paratyphi STREPTOMYCIN 3"-ADENYLYLTRANSFERASE (EC 2_7_7_47) 
2_7_7_47 419 Klebsiella pneumoniae STREPTOMYCIN 3"- ADENYLYLTRANSFERASE (EC 2_7_7_47) 
2_7_7_47 2350 Enterococcus faecalis streptomycin 3"-adenylyltransferase (EC 2_7_7_47) - Escherichia coli 
2_7_7_53 2264 Saccharomyces cerevisiae APA2 5',5"'-P- 1 ,P-4-TETRAPHOSPHATE PHOSPHORYLASE II (EC 
2_7_7_53) 

2_7_7_59 6550 Yersinia pseudotuberculosis EC-glnD [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 
2_7_7_59) 

21 J 59 1300 Yersinia pestis EC-glnD [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 2_7_7_59) 
2_7_7_59 6036 Vibrio cholerae El TorN16961 ORF02865 [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 
2_7_7_59) 

2_7_7_59 1270 Salmonella typhimurium glnD [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 2_7_7_59) 
2_7_7_59 3765 Salmonella typhi [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 2_7_7_59) 
2_7_7_59 1597 Salmonella paratyphi [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 2_7_7_59) 
2_7_7_59 3918 Salmonella paratyphi [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 2_7_7_59) 
2_7_7_59 2669 Salmonella enteritidis [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 2_7_7_59) 
2_7_7_59 3051 Salmonella dublin [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 2_7_7_59) 
2_7_7_59 3153 Pseudomonas aeruginosa glnD [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 2_7_7_59) 
2_7_7_59 1475 Pasteurella multocida glnD [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 2_7_7_59) 
2_7_7_59 903 Neisseria gonorrhoeae EC-glnD [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 2_7_7_59) 
2_7_7_59 754 Mycobacterium tuberculosis glnD [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 2_7_7_59) 
2_7_7_59 3145 Mycobacterium leprae [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 2_7_7_59) 
2_7_7_59 3643 Mycobacterium bovis EC-glnD [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 2_7_7_59) 
2_7_7_59 5932 Klebsiella pneumoniae [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 2_7_7_59) 
2_7_7_59 5934 Klebsiella pneumoniae [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 2_7_7_59) 
2_7_7_59 5935 Klebsiella pneumoniae [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 2_7_7_59) 
2_7_7_59 14682 Haemophilus influenzae HI1719 [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 2_7_7_59) 
2_7_7_59 106 Haemophilus ducreyi [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 2_7_7_59) 
2_7_7_59 107 Haemophilus ducreyi EC-glnD [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 2_7_7_59) 
2_7_7_59 4363 Escherichia coli glnD [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 2_7_7_59) 
2_7_7_59 57 Corynebacterium diphtheriae [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 2_7_7_59) 
2_7_7_59 2029 Bordetella pertussis [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 2_7_7_59) 
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2_7_7_59 4128 Bordetella pertussis EC-ginD [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 2_7_7_59) 
2_7_7_59 8644 Bordetella bronchiseptica EC-glnD [PROTEIN-PM] URIDYLYLTRANSFERASE (EC 2_7_7_59) 
2_7_8_1 560 Treponema pallidum TP0671 ETHANOLAMINEPHOSPHOTRANSFERASE (EC 2_7_8_1) 
2_7_8_t 2142 Saccharomyces cerevisiae EPT1 ETHANOLAMINEPHOSPHOTRANSFERASE (EC 2_7_8_1) 
2_7_8_13 7940 Yersinia pseudotuberculosis EC-mraY PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 1 165 Yersinia pestis EC-mraY PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 6171 Vibrio cholerae Et TorN1696I ORF03041 PHOSPHO-N-ACETYLMURAMOYL- 
PENTAPEPTIDE-TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 885 Treponema pallidum TP0345 PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 1518 Streptococcus pyogenes EC-mraY PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 341 Streptococcus pneumoniae EC-mraY PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 392 Streptococcus mutans EC-mraY PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 1 199 Streptococcus equi EC-mraY PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 2450 Staphylococcus aureus EC-mraY PHOSPHO-N- ACETYLMURAMO YL-P ENTA P EPTC DE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 2370 Salmonella typhimurium murX PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 2475 Salmonella typhi PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPT1DE-TRANSFERASE (EC 

2_7_8_13) 

2_7_8_13 3899 Salmonella paratyphi PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE-TRANSFERASE 

(EC2_7_8_13) 

2_7_8_13 4343 Salmonella dublin PHOSP HO-N- ACETYLMURAMO YL-PENTAP EPTIDE-TRANS FE RAS E (EC 

2_7_8_13) 

2_7_8_13 574 Rickettsia prowazekn RP595 PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 4753 Pseudomonas aeruginosa mraY PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 1 146 Porphyromonas gmgivahs EC-mraY PHOSPHO-N- ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 583 Pasteurella multocida mraY PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 1597 Neisseria gonorrhoeae EC-mraY PHOSPHO-N- ACETYLMURAMOYL-PENTAPEPT1DE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 2414 Mycobacterium tuberculosis murX PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 1935 Mycobacterium leprae EC-mraY PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 1993 Klebsiella pneumomae PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE-TRANSFERASE 
(EC2_7_8_13) 

2_7_8_13 1994 Klebsiella pneumoniae PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE-TRANSFERASE 
(EC 2_7_8_13) 

2_7_8_13 1415 Helicobacter pylori HP0493 PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 449 Helicobacter pylon J99sp|Q9ZLYl PHOSPHO-N- ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 9667 Haemophilus influenzae HI1135 PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 1418 Haemophilus ducreyi EC-mraY PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 87 Eschenchia coh mraY PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE-TRANSFERASE 
(EC2_7_8_13) 

2_7_8_13 3460 Enterococcus faecium (DOE) EC-mraY PHOSPHO-N- ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 1935 Enterococcus faecal is PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE-TRANSFERASE 

(EC 2_7_8_13) 
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2_7_8_13 591 Corynebacterium diphtheriae PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 1 162 Clostridium difficile EC-mraY PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 1790Clostndiumacetobutylicum 20589677_C2_46 PHOSPHO-N-ACETYLMURAMOYL- 
PENTAPEPTIDE-TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 726 Chlamydia trachomatis D/UW-3/Cx EC-mraY PHOSPHO-N-ACETYLMURAMOYL- 
PENTAPEPTIDE-TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 966 Chlamydia pneumoniae AR39 CP0966 PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 832 Chlamydia pneumoniae CWL029 EC-mraY PHOSPHO-N-ACETYLMURAMOYL- 
PENTAPEPTIDE-TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 212 Campylobacter jejuni mraY PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 438 Borrelia burgdorferi BB0303 PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_i3 1255 Bordetella pertussis EC-mraY PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 7510 Bordetella bronchiseptica EC-mraY PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE- 
TRANSFERASE (EC 2_7_8_13) 

2_7_8_13 1520 Bacillus subtilis mraY PHOSPHO-N-ACETYLMURAMOYL-PENTAPEPTIDE-TRANSFERASE 

(EC2_7_8_13) 

2_7_8_20 1794 Salmonella typhimurium mdoB PHOSPHOGLYCEROL TRANSFERASE I (EC 2_7_8_20) 
2_7_8_20 1556 Salmonella typhi PHOSPHOGLYCEROL TRANSFERASE 1 (EC 2_7_8_20) 
2_7_8_20 2749 Salmonella paratyphi PHOSPHOGLYCEROL TRANSFERASE I (EC 2_7_8_20) 
2_7_8_20 2750 Salmonella paratyphi PHOSPHOGLYCEROL TRANSFERASE I (EC 2_7_8_20) 
2_7_8_20 2815 Salmonella ententidis PHOSPHOGLYCEROL TRANSFERASE 1 (EC 2_7_8_20) 
2_7_8_20 2167 Salmonella dublin PHOSPHOGLYCEROL TRANSFERASE I (EC 2_7_8_20) 
2_7_8_20 222 Pseudomonas aeruginosa PA1 1 15 PHOSPHOGLYCEROL TRANSFERASE I (EC 2_7_8_20) 
2_7_8_20 7519 Klebsiella pneumoniae PHOSPHOGLYCEROL TRANSFERASE I (EC 2_7_8_20) 
2_7_8_20 6461 Escherichia coli mdoB PHOSPHOGLYCEROL TRANSFERASE I (EC 2_7_8_20) 
2_7_8_23 4666 Salmonella dublin PUTATIVE CARBOXYVINYL-CARBOXYPHOSPHONATE 
PHOSPHORYLMUTASE (EC 2_7_8_23) 

2_7^8_23 5661 Bordetella bronchiseptica CARBOXYVINYL-CARBOXYPHOSPHONATE 
PHOSPHORYLMUTASE (EC 2_7_8_23) 

2_7_8_5 5889 Yersinia pseudotuberculosis CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 1063 Yersinia pestis CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 4608 Yersinia pestis EC-pgsA CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 5040 Vibrio cholerae El Tor N16961 ORF01576 CDP-DIACYLGLYCEROL— GLYCEROL-3- 
PHOSPHATE 3-PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 5466 Vibrio cholerae El Tor N16961 ORF02132 CDP-DIACYLGLYCEROL-GLYCEROL-3- 
PHOSPHATE 3-PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 5731 Vibrio cholerae El TorN16961 ORF02442 CDP-DIACYLGLYCEROL— GLYCEROL-3- 
PHOSPHATE 3-PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 504 Ureaplasma urealyttcum UU364 CDP-DI AC YLGLYCEROL— G LYCEROL-3-P HOS PH ATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 855 Treponema pallidum TP0256 CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 1061 Streptococcus pyogenes pgsA CDP-DIACYLGLYCEROL--GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 1743 Streptococcus pneumoniae EC-pgsA CDP-DI ACYLGLYCEROL-GLYCEROL-3-PHOSPHATE 3- 
PHOSPHAT1DYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 1088 Streptococcus mutans EC-pgsA CDP-DI ACYLGLYCEROL-GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 1493 Streptococcus equi EC-pgsA CDP-DIACYLGLYCEROL-GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 4619 Salmonella typhimurium pgsA CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPH ATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 
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2_7_8_5 5108 Salmonella typhi CDP-DIACYLGLYCEROL--GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 3968 Salmonella paratyphi CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 3969 Salmonella paratyphi CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7J_5 2285 Saccharomyces cerevisiae YKR070W CDP-DIACYLGLYCEROL--GLYCEROL-3-PHOSPHATE 
3-PHOSPHAT1DYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 6680 Saccharomyces cerevisiae PGS1 CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 48 Rickettsia prowazekii RP049 CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 2929 Pseudomonas aeruginosa pgsA CDP-DIACYLGLYCEROL--GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 6516 Pseudomonas aeruginosa PA2541 CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
P HOS PHATI D YLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 56 Pasteurella multocida CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 1677 Pasteurella multocida pgsA CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 1025 Neisseria gonorrhoeae EC-pgsA CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 580 Mycoplasma pneumoniae MP580 CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 2321 Mycoplasma genitalium MG114 CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 271 Mycobacterium tuberculosis pgsA2 CDP-DIACYLGLYCEROL—GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 5267 Mycobacterium tuberculosis pgsA3 CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 1831 Mycobacterium leprae EC-pgsA CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSP HATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 2929 Mycobactenum lepraetr|03292 1 PUTATIVE CDP-DIACYLGLYCEROL— GLYCEROL-3- 
PHOSPHATE 3-PHOSPHATIDYL- TRANSFERASE (EC 2_7_8_5) 

2_7_8_5 335 Mycobacterium bovis CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 1987 Mycobacterium bovis CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 4469 Klebsiella pneumoniae CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2 _7_8_5 4470 Klebsiella pneumoniae CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 422 Helicobacter pylori HP1016 CDP-DI ACYLGLYCEROL— GLYC EROL-3-P HOS PHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 409 Helicobacter pylori J99 pgsA CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 292 Haemophilus influenzae HI0 123 CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 438 Haemophilus ducreyi EC-pgsA CDP-DIACYLGLYCEROL—GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 1368 Escherichia coli bl408 CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 5082 Escherichia coli bl758 CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 5174 Escherichia coli pgsA CDP-DI ACYLGLYC EROL— GLYCEROL-3- P HOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 984 Enterococcus faecium (DOE) PUTATIVE CDP-DIACYLGLYCEROL— GLYCEROL-3- 
PHOSPHATE 3-PHOSPHATIDYL- TRANSFERASE (EC 2_7_8_5) 

2_7_8_5 3738 Enterococcus faecium (DOE) EC-pgsA CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 
3-PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 2034 Enterococcus faecahs EC-pgsA CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 
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2_7_8_5 1 1 16 Corynebactenum diphthenae CDP-DIACYLGLYCEROL—GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 2003 Corynebactenum diphthenae CDP-DIACYLGLYCEROL--GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 2442 Clostridium difficile CDP-DIACYLGLYCEROL--GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 3563 Clostridium acetobutylicum 4150093_C2_10 CDP-DIACYLGLYCEROL--GLYCEROL-3- 
PHOSPHATE 3-PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 763 Chlamydia trachomatis D/UW-3/Cx EC-pgsA CDP-DIACYLGLYCEROL— GLYCEROL-3- 
PHOSPHATE 3-PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 979 Chlamydia trachomatis D/UW-3/Cx CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 132 Chlamydia pneumoniae AR39 CP0132 CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 
3-PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 912 Chlamydia pneumoniae AR39 CP091 2 CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPH ATE 
3-PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 562 Chlamydia pneumoniae CWL029 pgsAJ CDP-DIACYLGLYCEROL— GL YCEROL-3- 
PHOSPHATE 3-PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 875 Chlamydia pneumoniae CWL029 pgsA_2 CDP-DIACYLGLYCEROL— GLYCEROL-3- 
PHOSPHATE 3-PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 2879 Campylobacter jejuni pgsA CDP-DIACYLGLYCEROL-GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 868 Borrelia burgdorfen BB0721 CDP-DIACYLGLYCEROL--GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 3728 Bordetella pertussis EC-pgsA CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_5 1692 Bacillus subtilis pgsA CDP-DIACYLGLYCEROL— GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_6 4143 Vibrio cholerae El Tor N16961 ORF00365 UNDECAPRENYL-PHOSPHATE 
GALACTOSEPHOSPHOTRANSFERASE (EC 2_7_8_6) 

2_7_8_6 103 Streptococcus pneumoniae BS-yvfC UNDECAPRENYL-PHOSPHATE 
GALACTOSEPHOSPHOTRANSFERASE (EC 2_7_8_6) 
2_7_8_6 6479 Salmonella typhimurium rfbP UNDECAPRENYL-PHOSPHATE 
GALACTOSEPHOSPHOTRANSFERASE (EC 2_7_8_6) 

2_7_8_6 1012 Salmonella typhi UNDECAPRENYL-PHOSPHATE GALACTOSEPHOSPHOTRANSFERASE 

(EC 2_7_8_6) 

2_7_8_6 5133 Salmonella typhi UNDECAPRENYL-PHOSPHATE GALACTOSEPHOSPHOTRANSFERASE 
(EC 2_7_8_6) 

2_7_8_6 1945 Salmonella paratyphi UNDECAPRENYL-PHOSPHATE GALACTOSEPHOSPHOTRANSFERASE 
(EC 2_7_8_6) 

2_7_8_6 1946 Salmonella paratyphi UNDECAPRENYL-PHOSPHATE GALACTOSEPHOSPHOTRANSFERASE 
(EC 2_7_8_6) 

2_7_8_6 6183 Salmonella paratyphi UNDECAPRENYL-PHOSPHATE GALACTOSEPHOSPHOTRANSFERASE 
(EC 2_7_8_6) 

2_7_8_6 2638 Salmonella enteritidis UNDECAPRENYL-PHOSPHATE 
GALACTOSEPHOSPHOTRANSFERASE (EC 2_7_8_6) 

2_7_8_6 2718 Salmonella dublin UNDECAPRENYL-PHOSPHATE GALACTOSEPHOSPHOTRANSFERASE 
(EC 2_7_8_6) 

2_7_8_6 263 Pasteurella multocida rfbP UNDECAPRENYL-PHOSPHATE 
GALACTOSEPHOSPHOTRANSFERASE (EC 2_7_8_6) 

2_7_8_6 1387 Neisseria gonorrhoeae BS-yvfC UNDECAPRENYL-PHOSPHATE 
GALACTOSEPHOSPHOTRANSFERASE (EC 2_7_8_6) 

2_7_8_6 662 Mycobacterium tuberculosis Rv 1 505c UNDECAPRENYL-PHOSPHATE 
GALACTOSEPHOSPHOTRANSFERASE (EC 2 7 8 6) 
2_7_8_6 916 Mycobacterium bovis BS-yvfD UNDECAPRENYL-PHOSPHATE 
GALACTOSEPHOSPHOTRANSFERASE (EC 2_7_8_6) 

2_7_8_6 9140 Haemophilus influenzae HI0872 UNDECAPRENYL-PHOSPHATE 
GALACTOSEPHOSPHOTRANSFERASE (EC 2_7_8_6) 
2_7_8_6 5242 Escherichia coll b2047 UNDECAPRENYL-PHOSPHATE 
GALACTOSEPHOSPHOTRANSFERASE (EC 2_7_8_6) 

2_7_8_6 2328 Enterococcus faecium (DOE) UNDECAPRENYL-PHOSPHATE 
GALACTOSEPHOSPHOTRANSFERASE (EC 2_7_8_6) 
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2_7_8_6 3878 Enterococcus faecium (DOE) UNDECAPRENYL-PHOSPHATE 
GALACTOSEPHOSPHOTRANSFERASE (EC 2_7_8_6) 

2_7_8_6 1136 Clostridium acetobutylicum 22557967_C2_42 UNDECAPRENYL-PHOSPHATE 
GALACTOSEPHOSPHOTRANSFERASE (EC 2_7_8_6) 

2_7_8_6 1214 Clostridium acetobutylicum 36620 175_C3_60 UNDECAPRENYL-PHOSPHATE 

GALACTOSEPHOSPHOTRANSFERASE (EC 2_7_8_6) 

2_7_8_6 1588 Campylobacter jejuni wlal UNDECAPRENYL-PHOSPHATE 

GALACTOSEPHOSPHOTRANSFERASE (EC 2_7_8_6) FRAMESHIFT 

2_7_8_6 3420 Bacillus subtiiis yvfC UNDECAPRENYL-PHOSPHATE 

GALACTOSEPHOSPHOTRANSFERASE (EC 2_7_8_6) 

2_7_8_7 1716 Yersinia pestis EC-acpS HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_7 6214 Vibrio cholerae El Tor N16961 ORF03106 HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 
2_7_8_7) 

2_7_8_7 612 Treponema pallidum TP0828 HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_7 806 Streptococcus pyogenes acpS HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_7 967 Streptococcus pneumoniae EC-acpS HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 

2_7_8_7) 

2_7_8_7 1256 Streptococcus mutans EC-acpS HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_7 1929 Streptococcus equi EC-acpS HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_7 5782 Salmonella typhimurium dpj HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_7 4722 Salmonella paratyphi HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_7 1460 Salmonella enteritidis HOLO-[ AC YL-CARRI ER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_7 4080 Salmonella dublm HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_7 559 Rickettsia prowazekii RP577 HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_7 1369 Neisseria gonorrhoeae EC-acpS HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_7 539 Mycoplasma pneumoniae HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_7 390 Mycoplasma genitahum MG211_1 HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 
2_7_8_7) 

2_7_8_7 3197 Mycobacterium tuberculosis acpS HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 

2_7_8_7) 

2_7_8_7 1598 Mycobacterium lepraesp|Q9X7E3 HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 
2_7_8_7) 

2_7_8_7 3302 Mycobacterium bovis EC-acpS HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_7 4576 Klebsiella pneumoniae HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_7 231 Helicobacter pylon HP0808 HOLO-IACYL-CARRIER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_7 743 Helicobacter pylori J99spjQ9ZL36 HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_7 5549 Escherichia coli acpS HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_7 86 Enterococcus faecahs EC-acpS HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_7 3 Corynebacterium diphthenae HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_7 1909 Clostridium difficile EC-acpS HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_7 230 Clostridium acetobutylicum 10728752_C1_93 HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE 
(EC 2_7_8_7) 

2_7_8_7 98 Chlamydia trachomatis D/UW-3/Cx acpS HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 
2_7_8_7) 

2_7_8_7 445 Chlamydia pneumoniae AR39 CP0445 HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 
2_7_8_7) 

2_7_8_7 279 Chlamydia pneumoniae CWL029 acpS HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 
2_7_8_7) 

2_7_8_7 662 Campylobacter jejuni acpS HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_7 745 Borreha burgdorferi BB0010 HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_7 3725 Bordetella pertussis EC-acpS HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_7 5792 Bordetella bronchi septica EC-acpS HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 

2_7_8_7) 

2_7_8_7 462 Bacillus subtiiis ydcB HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_8 5969 Yersinia pseudotuberculosis EC-pssA CDP-DIACYLGLYCEROL--SERINE O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 

2_7_8_8 4500 Yersinia pestis EC-pssA CDP- DI ACY LGLYCEROL--SERINE O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 

2_7_8_8 4190 Vibrio cholerae El Tor N 16961 ORF00445 CDP-DI ACYLGLYCEROL—S ERIN E O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 

2_7_8_8 5075 Salmonella typhimurium pss CDP-DI ACYLGLYCEROL— SERINE O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 
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2 _7_8_8 1275 Salmonella typhi CDP-DIACYLGLYCEROL-SER1NE O-PHOSPHATIDYLTRANSFERASE (EC 

OIO 3029 Salmonella paratyphi CDP-DIACYLGLYCEROL— SERINE O-PHOSPHATIDYLTRANSFERASE 
(EC 2 7 8 8) 

2_7_8~8~3030 Salmonella paratyphi CDP-DIACYLGLYCEROL— SERINE O-PHOSPHATIDYLTRANSFERASE 

(EC 2 7 8 8) 

2_7_8~8 1496 Salmonella ententidis CDP-DIACYLGLYCEROL-SERINE O-PHOSPHATIDYLTRANSFERASE 
(EC 2 7 8 8) 

2_7_8 T 8 3247 Salmonella dublin CDP-DIACYLGLYCEROL-SERINE O-PHOSPHATIDYLTRANSFERASE 
(EC 2_7_8_8) 

2_7_8_8 6716 Saccharomyces cerevisiae CHOI CDP-DIACYLGLYCEROL-SERINE O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 

2_7_8_8 236 Rickettsia prowazekii RP242 CDP-DIACYLGLYCEROL-SERINE O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 

2_7_8_8 3442 Pseudomonas aeruginosa pssA CDP-DIACYLGLYCEROL-SERINE O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 

2_7_8_8 5981 Pseudomonas aeruginosa PA3857 CDP-DIACYLGLYCEROL-SERINE O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 

2_7_8_8 1613 Porphyromonas gingivalis BS-pssA CDP-DIACYLGLYCEROL-SERINE O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 

2_7_8_8 1 130 Pasteurella multocida pssA CDP-DIACYLGLYCEROL-SERINE O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 

2_7_8_8 781 Neisseria gonorrhoeae CDP-DIACYLGLYCEROL-SERINE O-PHOSPHATIDYLTRANSFERASE 

(EC 2_7_8_8) 

2_7_8_8 4980 Mycobacterium tuberculosis pssA CDP-DIACYLGLYCEROL-SERINE O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 

2_7_8_8 1813 Mycobacterium leprae CDP-DIACYLGLYCEROL-SERINE O-PHOSPHATIDYLTRANSFERASE 

(EC 2_7_8_8) 

2_7_8_8 1858 Mycobacterium bovis BS-pssA CDP-DIACYLGLYCEROL-SERINE O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 

2_7_8_8 850 Klebsiella pneumoniae CDP-DIACYLGLYCEROL-SERINE O-PHOSPHATIDYLTRANSFERASE 
(EC 2_7_8_8) 

2_7_8_8 851 Klebsiella pneumoniae CDP-DIACYLGLYCEROL-SERINE O-PHOSPHATIDYLTRANSFERASE 
(EC 2_7_8_8) 

2_7_8_8 1601 Klebsiella pneumoniae CDP-DIACYLGLYCEROL-SERINE O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 

2_7_8_8 475 Helicobacter pylori HP 1071 CDP-DIACYLGLYCEROL-SERINE O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 

2_7_8_8 358 Helicobacter pylori J99 pssA CDP-DIACYLGLYCEROL-SERINE O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 

2_7_8_8 91 1 Haemophilus influenzae HI0425 CDP-DIACYLGLYCEROL-SERINE O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 

2_7_8_8 1442 Haemophilus ducreyi EC-pssA CDP-DIACYLGLYCEROL-SERINE O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 

2_7_8_8 2525 Escherichia coli pssA CDP-DIACYLGLYCEROL-SERINE O-PHOSPHATIDYLTRANSFERASE 
(EC 2_7_8_8) 

2_7_8_8 2230 Clostridium acetobutylicum 16839050_C1_18 CDP-DIACYLGLYCEROL-SERINE O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 

2_7_8_8 2595 Clostridium acetobutylicum 6561_F2_1 CDP-DIACYLGLYCEROL-SERINE O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 

2_7_8_8 790 Chlamydia trachomatis D/UW-3/Cx BS-pssA CDP-DIACYLGLYCEROL-SERINE O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 

2_7_8_8 873 Chlamydia pneumoniae AR39 CP0873 CDP-DIACYLGLYCEROL-SERINE O- 
PHOSPHAT1DYLTRANSFERASE (EC 2_7_8_8) 

2_7_8_8 909 Chlamydia pneumoniae CWL029 BS-pssA CDP-DIACYLGLYCEROL-SERINE O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 

2_7_8_8 1604 Campylobacter jejuni pssA CDP-DIACYLGLYCEROL-SERINE O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 

2_7_8_8 3075 Bordetella pertussis BS-pssA CDP-DIACYLGLYCEROL-SERINE O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 

2_7_8_8 8805 Bordetella bronchiseptica CDP-DIACYLGLYCEROL-SERINE O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 
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2_7_8_8 228 Bacillus subtilis pssA CDP-DIACYLGLYCEROL— SERfNE O-PHOSPHATIDYLTRANSFERASE 

(EC 2_7_8_8) 

2_7_9_1 494 Treponema pallidum TP0746 PYRUVATE,PHOSPHATE DiKINASE (EC 2_7_9_1) 

2_7_9_1 370 Streptococcus pyogenes PYRUVATE,PHOSPHATE DIKINASE PRECURSOR (EC 2_7_9_1) 

2_7_9_1 478 Rickettsia prowazekn RP492 PYRUVATE,PHOSPHATE DIKINASE (EC 2_7_9_1) 

2_7_9_1 187 Porphyromonas gingivals PYRUVATE, PHOSPHATE DIKINASE (EC 2_7_9_1) 

2_7_9_1 33 1 Porphyromonas gingivalis PYRUVATE,PHOSPHATE DIKINASE (EC 2_7_9_1) 

2_7_9J 2265 Mycobacterium tuberculosis ppdK PYRUVATE,PHOSPHATE DIKINASE (EC 2_7_9_1) 

2_7_9_1 2657 Mycobacterium lepraetr|O05566 PYRUVATE.PHOSPHATE DIKINASE (EC 2_7_9_1) 

2_7_9_1 959 Mycobacterium bovis PYRUVATE, PHOSPHATE DIKINASE (EC 2_7_9_1) 

2_7_9_1 2648 Enterococcus faecalis PYRUVATE, PHOS PH ATE DIKINASE (EC 2_7_9_1) 

2_7_9_1 3100 Clostridium difficile PYRUVATE,PHOSPHATE DIKINASE (EC 2_7_9_1) 

2_7_9_2 7957 Yersinia pseudotuberculosis EC-ppsA PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 2167 Yersinia pestis EC-ppsA PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 7487 Vibrio cholerae El Tor N16961ORFA00741 PHOSPHOENOLPYRUVATE SYNTHASE (EC 

2_7_9_2) 

2_7_9_2 1410 Streptococcus pneumoniae PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 7004 Salmonella typhimunum PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 1616 Salmonella typhi PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 2327 Salmonella paratyphi PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 2328 Salmonella paratyphi PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 2330 Salmonella paratyphi PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 2331 Salmonella paratyphi PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 5491 Salmonella paratyphi PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 690 Salmonella enteritidis PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 1665 Salmonella dublin PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 3814 Pseudomonas aeruginosa ppsA PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 464 Neisseria gonorrhoeae EC-ppsA PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 3697 Mycobacterium tuberculosis Rv2047c PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 2525 Mycobacterium lepraetr|032934 PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 2960 Mycobacterium leprae PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 3432 Mycobacterium bovis PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 6181 Klebsiella pneumoniae PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 6418 Klebsiella pneumoniae PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 6419 Klebsiella pneumoniae PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 1078 Helicobacter pylori HP0121 PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 1 15 Helicobacter pylori J99sp|Cj9ZMV4 PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 5049 Escherichia coli ppsA PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 278 Clostridium difficile EC-ppsA PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 

2_7_9_2 946 Clostridium acetobutylicum 3931625_C1_31 PHOSPHOENOLPYRUVATE SYNTHASE (EC 

2_7_9_2) 

2_7_9_2 2227 Clostridium acetobutylicum 12968767_C3_24 PHOSPHOENOLPYRUVATE SYNTHASE (EC 

2_7_9_2) 

2_7_9_2 2228 Clostridium acetobutylicum 244I7508_C2_20 PHOSPHOENOLPYRUVATE SYNTHASE (EC 

2_7_9_2) 

2_7_9_2 2231 Clostridium acetobutylicum 5 12201 5_C3_22 PHOSPHOENOLPYRUVATE SYNTHASE (EC 

2_7_9_2) 

2_7_9_2 677 Campylobacter jejuni Cjl418c PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 
2_7_9_2 1489 Bordetella pertussis PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 
2_7_9_2 4168 Bordetella pertussis EC-ppsA PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 
2_7_9_2 7662 Bordetella bronchiseptica EC-ppsA PHOSPHOENOLPYRUVATE SYNTHASE (EC2_7_9_2) 
2_7_9_2 1881 Bacillus subtilis pps PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 
2_7_9_2 3514 Bacillus subtilis yvkC PHOSPHOENOLPYRUVATE SYNTHASE (EC 2_7_9_2) 
2_8_1_6 7843 Yersinia pseudotuberculosis EC-bioB BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 3238 Yersinia pestis EC-bioB BIOTIN SYNTHASE (EC 2_8_t_6) 
2_8_1_6 5402 Yersinia pestis BIOTIN SYNTHASE (EC 2_8_1_6) 

2_8_1_6 4938 Vibrio cholerae El Tor N16961 ORF01454 BIOTIN SYNTHASE (EC 2_8_t_6) 
2_8_1_6 1383 Staphylococcus aureus EC-bioB BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 1582 Salmonella typhimurium BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 1584 Salmonella typhimurium BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 3589 Salmonella typhi BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_l_6 150 Salmonella paratyphi BIOTIN SYNTHASE (EC 2_8_1_6) 
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2_8_1_6 5052 Salmonella enteritidis BIOT1N SYNTHASE (EC 2_8_1_6) 
2_8_1_6 1038 Salmonella dublin BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 8006 Saccharomyces cerevisiae BI02 BIOTIN SYNTHASE (EC 2_8_l_6> 
2_8_1_6 3612 Pseudomonas aeruginosa bioB BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 603 Porphyromonas gingivalis EC-bioB BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 1394 Pasteurella multocida bioB BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 630 Neisseria gonorrhoeae BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 3171 Mycobacterium tuberculosis bioB BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 3089 Mycobacterium leprae EC-bioB BIOTIN SYNTHASE (EC 2_8_l_6) 
2_8_1_6 3189 Mycobacterium bovis EC-bioB BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 1927 Klebsiella pneumoniae BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 793 Helicobacter pylori HP1406 BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 1287 Helicobacter pylori J99sp|Q9ZJK8 BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 2168 Haemophilus influenzae HI1022 BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 1117 Haemophilus ducreyi BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 742 Escherichia coli bioB BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 1508 Corynebacterium diphthenae BIOTIN SYNTHASE (EC 2_8J_6) 
2_8_1_6 1920 Corynebacterium diphtheriae BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 302 Clostridium difficile EC-bioB BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 303 Clostridium difficile BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 3307 Clostridium difficile BIOTIN SYNTHASE (EC 2_8_1_6) 

2_8_1_6 739 Clostridium acetobutylicum 33281550_F2_24 BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 808 Chlamydia pneumoniae AR39 CP0808 BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 966 Chlamydia pneumoniae CWL029 bioB BIOTIN SYNTHASE (EC 2_8_l_6) 
2_8_1_6 506 Campylobacter jejuni bioB BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 2402 Bordetella pertussis EC-bioB BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 5454 Bordetella bronchi septic a EC-bioB BIOTIN SYNTHASE (EC 2_8_1_6) 
2_8_1_6 3014 Bacillus subtilis bioB BIOTIN SYNTHASE (EC 2_8_1_6) 

2_8_2_22 2571 Salmonella typhimunum ARYLSULFATE SULFOTRANSFERASE (EC 2_8_2_22) 
2_8_2_22 2573 Salmonella typhimunum ARYLSULFATE SULFOTRANSFERASE (EC 2_8_2_22) 
2_8_2_22 3010 Salmonella typhi ARYLSULFATE SULFOTRANSFERASE (EC 2_8_2_22) 
2_8_2_22 701 Salmonella paratyphi ARYLSULFATE SULFOTRANSFERASE (EC 2_8_2_22) 
2_8_2_22 702 Salmonella paratyphi ARYLSULFATE SULFOTRANSFERASE (EC 2_8_2_22) 
2_8_2_22 703 Salmonella paratyphi ARYLSULFATE SULFOTRANSFERASE (EC 2_8_2_22) 
2_8_2_22 1732 Salmonella enteritidis ARYLSULFATE SULFOTRANSFERASE (EC 2_8_2_22) 
2_8_2_22 3020 Salmonella dublin ARYLSULFATE SULFOTRANSFERASE (EC 2_8_2_22) 
2 8 3 1 165 1 Escherichia coli ydiF propionate CoA-transferase (EC 2_8 3_1) 

2_8_3_12 4714 Pseudomonas aeruginosa PA0227 GLUTACONATE COA-TRANSFERASE SUBUNIT B (EC 

2_8_3_12) 

2_8_3_12 6208 Pseudomonas aeruginosa PA0226 GLUTACONATE COA-TRANSFERASE SUBUNIT A (EC 

2_8_3_12) 

2_8_3_12 2815 Mycobacterium tuberculosis Rv355t GLUTACONATE COA-TRANSFERASE SUBUNIT A (EC 
2_8_3_12) 

2_8_3_12 2822 Mycobacterium tuberculosis Rv3552 GLUTACONATE COA-TRANSFERASE SUBUNIT B (EC 
2_8_3_12) 

2_8_3_12 536 Mycobacterium bovis GLUTACONATE COA-TRANSFERASE SUBUNIT B (EC 2_8_3_12) 
2_8_3_12 537 Mycobacterium bovis GLUTACONATE COA-TRANSFERASE SUBUNIT A (EC 2_8_3_12) 
2_8_3_3 7781 Pseudomonas aeruginosa mdcA malonate CoA-transferase (EC 2_8_3_3) / malonyl-CoA 
decarboxylase (EC 4_1_1_9) 

2_8_3_6 5462 Pseudomonas aeruginosa PA2000 3-OXOADIPATE COA-TRANSFERASE SUBUNIT B (EC 

2_8_3_6) 

2_8_3_6 4595 Mycobacterium tuberculosis scoB 3-OXOADIPATE COA-TRANSFERASE SUBUNIT B (EC 

2_8_3_6) 

2_8_3_6 1984 Mycobacterium leprae EC-atoA 3-OXOADIPATE COA-TRANSFERASE SUBUNIT B (EC 

2_8_3_6) 

2_8_3_6 2795 Mycobacterium bovis BS-yxjE 3-OXOADIPATE COA-TRANSFERASE SUBUNIT B (EC 

2_8_3_6) 

2_8_3_6 1368 Klebsiella pneumoniae 3-OXOADIPATE COA-TRANSFERASE SUBUNIT B (EC 2_8_3_6) 
2_8_3_6 6863 Klebsiella pneumoniae 3-OXOADIPATE COA-TRANSFERASE SUBUNIT B (EC 2_8_3_6) 
2_8_3_6 850 Bordetella pertussis 3-OXOADIPATE COA-TRANSFERASE SUBUNIT A (EC 2_8_3_6) 
2_8_3_6 2931 Bordetella pertussis 3-OXOADIPATE COA-TRANSFERASE SUBUNIT B (EC 2_8_3_6) 
2_8_3_6 2979 Bordetella pertussis 3-OXOADIPATE COA-TRANSFERASE SUBUNIT A (EC 2_8_3_6) 
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2_8_3_6 4252 Bordetelia pertussis BS-yxjE 3-OXOADIPATE COA-TRANSFERASE SUBUNIT B (EC 2_8_3_6) 
2J_3_6 7472 Bordetelia bronchiseptica 3-OXOADIPATE COA-TRANSFERASE SUBUNIT A (EC 2_8_3_6) 
2_8_3_6 8413 Bordetelia bronchiseptica EC-atoA 3-OXOADIPATE COA-TRANSFERASE SUBUNIT B (EC 

2_8_3_6) 

2_8_3_6 8419 Bordetelia bronchiseptica 3-OXOADIPATE COA-TRANSFERASE SUBUNIT A (EC 2_8_3_6) 
2_8_3_6 8420 Bordetelia bronchiseptica 3-OXOADIPATE COA-TRANSFERASE SUBUNIT B (EC 2_8_3_6) 
2_8_3_6 3891 Bacillus subtihs yxjE 3-OXOADIPATE COA-TRANSFERASE SUBUNIT B (EC 2_8_3_6) 
2_8_3_8 1502 Bordetelia pertussis butyryl-CoA: acetate coenzyme A transferase (EC 2_8_3_8) 
2_8_3_8 1970 Bacillus subtihs yodS ACETATE COA-TRANSFERASE ALPHA SUBUNIT (EC 2_8_3_8) 
2_8_3_9 1522 Porphyromonas gingivahs EC-atoA BUTYRATE-ACETOACETATE COA-TRANSFERASE 
SUBUNIT B (EC 2_8_3_9) 

2_8_3_9 1499 Clostridium difficile BUTYRATE-ACETOACETATE COA-TRANSFERASE SUBUNIT B (EC 

2_8_3_9) 

2_8_3_9 673 Clostridium acetobutylicum 2267721 7_F2_ 17 BUTYRATE-ACETOACETATE COA- 
TRANSFERASE SUBUNIT B (EC 2_8_3_9) 

2_8_3_9 1969 Bacillus subtilis yodR BUTYRATE-ACETOACETATE COA-TRANSFERASE SUBUNIT B (EC 

2_8_3_9) 

2_9_1_1 7835 Yersinia pseudotuberculosis EC-selA L-S ERYL-TRN A(S EC) SELENIUM TRANSFERASE (EC 
2_9_1_1) 

2_9_1_1 890 Yersinia pestis EC-selA L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_l_t) 
2_9_1_1 4804 Salmonella typhimunum L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9J_1) 
2_9_1_1 5966 Salmonella typhimurium selA L-SERYL-TRNA(SER) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 6782 Salmonella typhimunum L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 901 Salmonella typhi L-S ERYL-TRN A(SEC) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 3428 Salmonella typhi L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 4606 Salmonella typhi L-SERYL-TRNA(SER) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 878 Salmonella paratyphi L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 879 Salmonella paratyphi L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 880 Salmonella paratyphi L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 2377 Salmonella paratyphi L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 631 1 Salmonella paratyphi L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_l_l 974 Salmonella ententidis L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 1982 Salmonella ententidis L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 3816 Salmonella ententidis L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_1 J) 
2_9_1_1 1839 Salmonella dublin L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 3010 Salmonella dublin L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 3629 Salmonella dublin L-S ER Y L-T RN A( SEC) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 7363 Pseudomonas aeruginosa selA L-SERYL-TRNA(SER) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 786 Pasteurelia multocida selA L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 1280 Klebsiella pneumoniae L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 1281 Klebsiella pneumoniae L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 1282 Klebsiella pneumoniae L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 1283 Klebsiella pneumoniae L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_t_l) 
2_9_1_1 5069 Klebsiella pneumoniae L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_i_l) 
2_9_1_1 893 Helicobacter pylori HP1513 L-SERYL-TRNA(SER) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 1393 Helicobacter pylon J99tr|Q9ZJA7 L-SERYL-TRNA(SER) SELENIUM TRANSFERASE (EC 
2_9_1_1) 

2_9_l_l 5177 Haemophilus influenzae HI0708 L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 

2_9_1_1) 

2_9_1_1 1 196 Haemophilus ducreyi EC-selA L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 5971 Escherichia coli yhfS L-SERYL-TRNA(SER) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 6529 Escherichia coli selA L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 3030 Enterococcus faecmm (DOE) L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_1_1") 
2_9_1_1 333 Enterococcus faecahs L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 2374 Enterococcus faecalis L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 2941 Clostridium difficile L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_1_1) 
2_9_1_1 3357 Clostridium difficile EC-selA L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE (EC 2_9_1 J) 
2_9_1_1 617 Campylobacter jejuni selA L-SERYL-TRNA(SER) SELENIUM TRANSFERASE (EC 2_9_1_1) 
3_1_1_10 5017 Yersinia pestis TROPINESTERASE (EC 3_1_1_10) 
3_1_1_10 4835 Salmonella typhi TROPINESTERASE (EC 3_1_1_10) 
3_1_1_10 4155 Salmonella paratyphi TROPINESTERASE (EC 3_1_1_10) 
3_1_1_10 1391 Pasteurelia multocida TROPINESTERASE (EC 3_1_1_10) 
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3_I_1_10 1540 Mycobacterium tuberculosis lipV TROPIN ESTERASE (EC 3_1_1_10) 

3_1_1_10 2279 Mycobacterium tuberculosis bpoB TROPINESTERASE (EC 3_l_l_10) 

3_1_1_10 2790 Mycobacterium tuberculosis Rv3591c TROPINESTERASE (EC 3_l_l_10) 

3_1_1_10 3214 Mycobacterium leprae TROPINESTERASE (EC 3_1_1_10) 

3_1_1_10 963 Mycobactenum bovis TROPINESTERASE (EC 3_1_1_10) 

3_1_1_10 2153 Mycobacterium bovis TROPINESTERASE (EC 3_1_1_10) 

3_1_1_10 3348 Mycobactenum bovis TROPINESTERASE (EC 3_1_1_10) 

3_1_1_10 14256 Haemophilus influenzae HI0193 TROPINESTERASE (EC 3_1_1_10) 

3_1_1_10 609 Haemophilus ducreyi TROPINESTERASE (EC 3_1_1_10) 

3_1_1_10 4592 Escherichia coli b0686 TROPINESTERASE (EC 3_1_1_10) 

3_1_1_1 1 4009 Yersinia pestis PECTINESTERASE A PRECURSOR (EC 3_1_1_1 1) 

3_1_1_1 1 2658 Salmonella typhimurium ybhC PECTINESTERASE B PRECURSOR (EC 3_1_1_1 1) 

3_l_t_l 1 1527 Salmonella typhi PECTINESTERASE B PRECURSOR (EC 3_1_1_1 1) 

3_1_1_1 1 673 Salmonella paratyphi PECTINESTERASE B PRECURSOR (EC 3_1_1_1 1) 

3_1_1_1 1 196 Salmonella enteritidis PECTINESTERASE B PRECURSOR (EC 3_1_1_1 D 

3_1_1_1 1 4621 Escherichia coli ybhC PECTINESTERASE B PRECURSOR (EC 3_1_1_1 1) 

3_1_1_1 1 3188 Enterococcus faecium (DOE) PECTINESTERASE (EC 3_1_1_1 1) 

3_1_1_1 1 213 Clostridium acetobutylicum25660963_C3_124 PECTINESTERASE (EC 3_l_l_i 1) 

3_1_1_17 3906 Salmonella typhimurium GLUCONOLACTONASE (EC 3_1_1_17) 

3_1_1_17 1602 Salmonella paratyphi GLUCONOLACTONASE (EC 3_1_1_17) 

3_1_1_17 740 Salmonella enteritidis GLUCONOLACTONASE (EC 3_1_1_17) 

3_1_1_17 3504 Salmonella dublin GLUCONOLACTONASE (EC 3_1_1_17) 

3 J_1_17 892 Pasteurella multocida GLUCONOLACTONASE PRECURSOR (EC 3_1_1_17) 

3_1_1_17 7341 Klebsiella pneumoniae GLUCONOLACTONASE (EC 3_1_1_17) 

3_1_1_17 7933 Klebsiella pneumoniae GLUCONOLACTONASE PRECURSOR (EC 3_1_1_17) 

3_1_1_17 8445 Klebsiella pneumoniae GLUCONOLACTONASE (EC 3_1_1_17) 

3_1_1_20 3532 Klebsiella pneumoniae TANNASE PRECURSOR (EC 3_1_1_20) 

3 1 1 20 3533 Klebsiella pneumoniae TANNASE PRECURSOR (EC 3_1_1_20) 

3_1_1_24 533 Streptococcus mutans 3-OXOADIPATE ENOL-LACTONASE (EC 3_1_1_24) 

3_1_1_24 1082 Staphylococcus aureus 3-OXOADIPATE ENOL-LACTONASE I (EC 3_l_t_24) 

3_1_1_24 3641 Staphylococcus aureus 3-OXOADIPATE ENOL-LACTONASE I (EC 3J_1_24) 

3_1_1_24 2129 Pseudomonas aeruginosa pcaD 3-OXOADIPATE ENOL-LACTONASE (EC 3_1_1_24) 

3_l_l_24 5732 Pseudomonas aeruginosa PA0480 3-OXOADIPATE ENOL-LACTONASE (EC 3_1_1_24) 

3_1_1_24 7719 Pseudomonas aeruginosa PA3226 3-OXOADIPATE ENOL-LACTONASE (EC 3_1_1_24) 

3_1_1_24 1237 Mycobactenum leprae 3-OXOADIPATE ENOL-LACTONASE (EC 3_1_1_24) 

3_1_1_24 5196 Klebsiella pneumoniae 3-OXOADIPATE ENOL-LACTONASE (EC 3_1_1_24) 

3_1_1_24 2209 Bordetella pertussis 3-OXOADIPATE ENOL-LACTONASE (EC 3_1_1_24) 

3_l_t_24 2934 Bordetella pertussis BS-yisY 3-OXOADIPATE ENOL-LACTONASE (EC 3_1_1_24) 

3_1_1_24 8423 Bordetella bronchiseptica BS-yisY 3-OXOADIPATE ENOL-LACTONASE (EC 3_1_I_24) 

31124 9626 Bordetella bronchiseptica 3-OXOADIPATE ENOL-LACTONASE (EC 3_1_1_24) 

3_1_1_41 319 Bacillus subtilis cah CEPHALOSPORIN-C DEACETYLASE (EC 3_1_1_41) 

3_l_l_45 5384 Yersinia pseudotuberculosis PUTATIVE CARBOXYMETHYLENEBUTENOLIDASE (EC 

3_1_1_45) 

3_1_1_45 1749 Yersinia pestis PUTATIVE CARBOXYMETHYLENEBUTENOLIDASE (EC 3_1_1_45) 
3_1_1_45 5826 Salmonella typhimurium ysgA PUTATIVE CARBOXYMETHYLENEBUTENOLIDASE (EC 
3_1_1_45) 

3_1_1_45 2272 Salmonella ententtdis PUTATIVE CARBOXYMETHYLENEBUTENOLIDASE (EC 3J_1_45) 
3_1_1_45 2769 Salmonella dubhn PUTATIVE CARBOXYMETHYLENEBUTENOLIDASE (EC 3_1_1_45) 
3_1_1_45 7745 Saccharomyces cerevisiae YDL086W PUTATIVE CARBOXYMETHYLENEBUTENOLIDASE 
(EC 3_1_1_45) 

3_1_1_45 1413 Pseudomonas aeruginosa PA2682 CARBOXYMETHYLENEBUTENOLIDASE (EC 3_1 J_45) 
3_1_1_45 6588 Escherichia coli b3830 PUTATIVE CARBOXYMETHYLENEBUTENOLIDASE (EC 3_i_l_45) 
3_1_1_45 4134 Bordetella pertussis PUTATIVE CARBOXYMETHYLENEBUTENOLIDASE (EC 3_1_1_45) 
3_1_1_45 5085 Bordetella bronchiseptica CARBOXYMETHYLENEBUTENOLIDASE (EC 3_1_1_45) 
3_1_1_45 8354 Bordetella bronchiseptica PUTATIVE CARBOXYMETHYLENEBUTENOLIDASE (EC 
3_1_1_45) 

3_1_1_57 1506 Yersinia pestistr|Q9ZC43 2-PYRONE-4,6-DICARBOXYLATE LACTONASE (EC 3_1_1_57) 
3_1_1_57 1445 Campylobacter jejuni Q0556 2-PYRONE-4,6-DICARBOXYLATE LACTONASE (EC 3_1_1_57) 
3_1_1_57 2168 Bordetella pertussis 2-PYRONE-4,6-DICARBOXYLATE LACTONASE (EC 3_1_I_57) 
3_1_1_57 6020 Bordetella bronchiseptica 2-PYRONE-4,6-DICARBOXYLATE LACTONASE (EC 3_1_1_57) 
31J 61 4947 Yersinia pseudotuberculosis EC-cheB PROTEIN-GLUT AMATE METHYLESTERASE (EC 
3_1_1_61) 
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3 1 1 61 2901 Yersinia pestis EC-cheB PROTEIN-GLUTAMATE METHYLESTERASE (EC 3_1_1_61) 

3 J Jl6l 5226 Vibrio cholerae El TorN16961 ORF01801 PROTEIN-GLUTAMATE METHYLESTERASE (EC 

3 1 1 61) 

3_1_1_61 5856 Vibrio cholerae El Tor N16961 ORF02604 PROTEIN-GLUTAMATE METHYLESTERASE (EC 
3 1J_61) 

3 1_1_61 7693 Vibrio cholerae El Tor N16961 PROTEIN-GLUTAMATE METHYLESTERASE (EC 3_1_1_61) 
3_1_1_61 594 Treponema pallidum TP0631 PROTEIN-GLUTAMATE METHYLESTERASE (EC 3_1_1_61) 
3 1 l_6l 239 Salmonella typhimurium hnr PROTEIN-GLUTAMATE METHYLESTERASE (EC 3_1_1_61) 
3_1 _1_61 4726 Salmonella typhimurium cheB PROTEIN-GLUTAMATE METHYLESTERASE (EC 3_1_1_61) 
3_1_1_61 743 Salmonella typhi PROTEIN-GLUTAMATE METHYLESTERASE (EC 3_1_1_61) 
3 11 61 1244 Salmonella paratyphi PROTEIN-GLUTAMATE METHYLESTERASE (EC 3_1_1_61) 
3_1_1_61 1245 Salmonella paratyphi PROTEIN-GLUTAMATE METHYLESTERASE (EC 3_1_1_61) 
3 1_1_61 6245 Salmonella paratyphi PROTEIN-GLUTAMATE METHYLESTERASE (EC 3_1_1_61) 
31161 3453 Salmonella enteritidis PROTEIN-GLUTAMATE METHYLESTERASE (EC 3_1_1_61) 
3_1_1_61 3255 Salmonella dublin PROTEIN-GLUTAMATE METHYLESTERASE (EC 3_1_I_61) 
3_1_1_61 704 Pseudomonas aeruginosa PA0414 PILI CHEMOTAXIS PROTEIN METHYL ESTERASE CHEB 
HOMOLOG (EC 3_1_1_61) 

311 61 5224 Pseudomonas aeruginosa PA1459 PROTEIN-GLUTAMATE METHYLESTERASE (EC 
3_1_1_61) 

3 1 1 61 5753 Pseudomonas aeruginosa PA0173 PROTEIN-GLUTAMATE METHYLESTERASE (EC 
3_l_l_61) 

3_1 J_61 6784 Pseudomonas aeruginosa PA3703 PROTEIN-GLUTAMATE METHYLESTERASE (EC 

3J_1_61) 

3_1_1_61 5154 Escherichia coli cheB PROTEIN-GLUTAMATE METHYLESTERASE (EC 3_1_1_61) 
3 1 1 61 2167 Clostndium difficile EC-cheB PROTEIN-GLUTAMATE METHYLESTERASE (EC 3_1_1_61) 
3_I_1_61 2695 Clostridium acetobutylicum 59865 1 0_C2_24 PROTEIN-GLUTAMATE METHYLESTERASE 
(EC 3_1_1_61) 

3_1_1_61 2821 Clostridium acetobutylicum 26173437_F2_4 PROTEIN-GLUTAMATE METHYLESTERASE (EC 
3_1_1_61) 

3 1161 1908 Campylobacter jejuni cheB' PROTEIN-GLUTAMATE METHYLESTERASE (EC 3_1_1_61) 
3_1_1_61 188 Borrelia burgdorferi BB0568 PROTEIN-GLUTAMATE METHYLESTERASE (EC 3_1_1_61) 
3_1_1_61 335 Borrelia burgdorferi BB0415 PROTEIN-GLUTAMATE METHYLESTERASE (EC 3_1_1_61) 
3_1_1_61 3355 Bordetella pertussis EC-cheB PROTEIN-GLUTAMATE METHYLESTERASE (EC 3_1_1_61) 
3_1J_61 5693 Bordetella branch iseptica EC-cheB PROTEIN-GLUTAMATE METHYLESTERASE (EC 
3_l_l_6l) 

3_1_1_61 1642 Bacillus subtilis cheB PROTEIN-GLUTAMATE METHYLESTERASE (EC 3_1_1_61) 
3_1 172 970 Streptococcus pneumoniae acetylxylan esterase (EC 3_1_1_72) 
3_1_1_72 1 170 Streptococcus equi acetylxylan esterase (EC 3_1_1_72) 
3_1_1_72 1 162 Enterococcus faecalis acetylxylan esterase (EC 3_1_1_72) 
3_1_1_72 2119 Enterococcus faecalis acetylxylan esterase (EC 3_1_1_72) 

3_l_l 1_1 6283 Yersinia pseudotuberculosis EC-sbcB EXODEOXYRIBONUCLEASE I (EC 3_1_U_1) 

3_1_1 1_1 3299 Yersinia pestis EC-sbcB EXODEOXYRIBONUCLEASE I (EC 3_1_1 1_1) 

311 1_1 5059 Vibno cholerae El Tor N16961 ORF01598 EXODEOXYRIBONUCLEASE I (EC 3_1_1 1_1) 

3_1_1 1_1 4226 Salmonella typhimurium sbcB EXODEOXYRIBONUCLEASE I (EC 3_l_l 1_1) 

3_1_1 1_1 5131 Salmonella typhi EXODEOXYRIBONUCLEASE I (EC 3_1_1 1_1) 

3_1_1 1_1 5536 Salmonella paratyphi EXODEOXYRIBONUCLEASE I (EC 3_l_l 1_1) 

3_1_1 1_1 7389 Salmonella paratyphi EXODEOXYRIBONUCLEASE I (EC 3_1_1 

3_1_1 1_1 1843 Salmonella enteritidis EXODEOXYRIBONUCLEASE I (EC 3_1_1 1_1) 

3_1_1 1_1 2632 Salmonella dublin EXODEOXYRIBONUCLEASE I (EC 3_1_1 1_1) 

3_l_l 1_1 1817 Pseudomonas aeruginosa sbcB EXODEOXYRIBONUCLEASE I (EC 3_1_1 1_D 

3 1 1 1 1 1568 Pasteurella multocida sbcB EXODEOXYRIBONUCLEASE I (EC 3_1_1 1_1) 

3_1_1 1_1 7776 Klebsiella pneumoniae EXODEOXYRIBONUCLEASE I (EC 3_1_11_1) 

3_1_1 1_1 7777 Klebsiella pneumoniae EXODEOXYRIBONUCLEASE I (EC 3_1_1 

3_1_1 l_l 7778 Klebsiella pneumoniae EXODEOXYRIBONUCLEASE I (EC 3_1_1 1_1) 

3_l_l 1_1 2905 Haemophilus influenzae HI1377 EXODEOXYRIBONUCLEASE I (EC 3_1_1 1_1) 

3_l_l 1_1 1001 Haemophilus ducreyi EC-sbcB EXODEOXYRIBONUCLEASE I (EC 3_1_1 1_1) 

3_1_1 !_1 1959 Escherichia coli sbcB EXODEOXYRIBONUCLEASE I (EC 3_t_l 

3_1_1 1_3 1657 Salmonella typhi EXONUCLEASE (EC 3_1_1 1_3) 

3_1_1 1_3 4514 Escherichia coli b0539 EXONUCLEASE (EC 3_1_1 1_3) 

3_1_1 1_3 373 Bordetella pertussis EXONUCLEASE (EC 3_1_1 1_3) 

3_1_1 1_3 9236 Bordetella bronchiseptica EXONUCLEASE (EC 3_1_1 1_3) 

3_l_l 1_5 4547 Yersinia pseudotuberculosis EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 3_1_1 1_5) 
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311 1_5 4897 Yersinia pseudotuberculosis EC-recB EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 
3_1_11_5) 

3_1_1 1_5 7136 Yersinia pseudotuberculosis EC-recD EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 
3 11 1_5> 

311 1_5 7600 Yersinia pseudotuberculosis EC-recC EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 
3_1_11_5) 

3_1_1 1_5 1068 Yersinia pestis EC-recC EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 3_l_l 1_5) 
3_I_1 1_5 1570 Yersinia pestis EC-recD EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 1572 Yersinia pestis EC-recB EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 6087 Vibrio cholerae El Tor N16961 ORF02938 EXODEOXYRIBONUCLEASE V ALPHA CHAIN 
(EC 3_1_11_5) 

3_1_1 1_5 6088 Vibrio cholerae El Tor N16961 ORF02941 EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 
3_l_ll_5) 

3_1_1 15 6090 Vibrio cholerae El Tor N16961 ORF02943 EXODEOXYRIBONUCLEASE V GAMMA CHAIN 
(EC 3_1_11_5) 

3_1_1 1_5 697 Streptococcus pyogenes BS-yrrC EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 

3JJL5) 

3_1_1 1_5 27 Streptococcus pneumoniae BS-yrrC EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 
3_1_11_5) 

311 15 1 132 Streptococcus mutans BS-yrrC EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 456 Streptococcus equi BS-yrrC EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 3_1_1 1_5) 
3J J 1_5 1772 Staphylococcus aureus BS-yrrC EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 
3_l_Il_5) 

3_1_1 1_5 1308 Salmonella typhimurium rorA EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_11_5) 
3_1_1 1_5 4986 Salmonella typhimunum EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 4991 Salmonella typhimurium recC EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 

3J_11_5) 

3_1_1 1_5 5556 Salmonella typhimurium recD EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 3_1_1 1_5) 

3_1_1 1 5 2707 Salmonella typhi EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 3_1_1 1_5) 

3_1_1 1_5 3279 Salmonella typhi EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 3_1_1 1_5) 

3_1_1 1_5 3280 Salmonella typhi EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_1 1_5) 

3_1_1 5_5 58 Salmonella paratyphi EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 3_1_1 1_5) 

3_1 J 1_5 1087 Salmonella paratyphi EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_1 1_5) 

3_1_1 1_5 1088 Salmonella paratyphi EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_1 1_5) 

3_1 J 1_5 1089 Salmonella paratyphi EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_l_l 1_5) 

3 \_l 15 1090 Salmonella paratyphi EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_t_l 1_5) 

3_1_1 1_5 1091 Salmonella paratyphi EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_1 1_5) 

3_1_1 1_5 1092 Salmonella paratyphi EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_1 1_5) 

3_I_1 1_5 1093 Salmonella paratyphi EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_1 1_5) 

3_l_l 1_5 3676 Salmonella paratyphi EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 3_1_11_5) 

3_l_l 1_5 3677 Salmonella paratyphi EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 3_1_1 1_5) 

3_1_1 1_5 3678 Salmonella paratyphi EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 3_1_1 1_5) 

311 1_5 3679 Salmonella paratyphi EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 3_1_1 1_5) 

3_1_1 1_5 3145 Salmonella enteritidis EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_1 1_5) 

3_1_1 1_5 3655 Salmonella enteritidis EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 3_1_1 1_5) 

3_l_l 1_5 5148 Salmonella enteritidis EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 3_1_11_5) 

3_1_1 1_5 1035 Salmonella dublin EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 3_1_11_5) 

3_!_1 1_5 2781 Salmonella dublin EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 3_1_1 1_5) 

3_1_1 1_5 3510 Salmonella dublin EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_11_5) 

3_1_1 1_5 325 Pseudomonas aeruginosa recB EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_1 1_5) 

3 J_l 15 3322 Pseudomonas aeruginosa recC EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 

3_1_11_5) 

3_1_1 1_5 8231 Pseudomonas aeruginosa recD EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 1328 Porphyromonas gingivahs EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 1523 Pasteurella multocida recB EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 1524 Pasteurella multocida recD EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 3_1_1 1_5) 
3J J 1_5 1754 Pasteurella multocida recC EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 3_1_1 1_5) 
3 J J 1_5 20215 Neurospora crassa EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 125 Neisseria gonorrhoeae EC-recC EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 
3_1_11_5) 

311 15 367 Neisseria gonorrhoeae EC-pspE EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_1 1_5) 
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3_1_1 1_5 1001 Neisseria gonorrhoeae EC-recD EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 
3_1_1 1_5) 

311 1_5 1992 Neisseria gonorrhoeae EC-recB EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 2061 Mycobacterium tuberculosis recD EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 
3_1_I 1_5> 

3_1_1 1_5 5281 Mycobacterium tuberculosis recB EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 
3_1_I1_5) 

3_1_1 1_5 5282 Mycobacterium tuberculosis recC EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 
3_1_H_5) 

3_1_1 1_5 1067 Mycobacterium bovis EC-recB EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 1407 Mycobacterium bovis EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 1409 Mycobacterium bovis EC-recD EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 
3_1_1 1_5) 

3_1_1 1_5 3384 Mycobacterium bovis EC-recC EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 
3_1_J1_5) 

3_1_1 1_5 895 Klebsiella pneumoniae EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 2184 Klebsiella pneumoniae EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 2186 Klebsiella pneumoniae EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 2187 Klebsiella pneumoniae EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 2692 Klebsiella pneumoniae EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 3_1_1 1_5) 
3_1_1 1 5 2693 Klebsiella pneumoniae EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 3_1_1 1_5) 
3_1J 1_5 3907 Klebsiella pneumoniae EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_11_5) 
3_1_1 1_5 3908 Klebsiella pneumoniae EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_11_5) 
3_1_1 1_5 3910 Klebsiella pneumoniae EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 391 1 Klebsiella pneumoniae EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 3912 Klebsiella pneumoniae EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 3913 Klebsiella pneumoniae EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 3914 Klebsiella pneumoniae EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 3915 Klebsiella pneumoniae EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 3916 Klebsiella pneumoniae EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 3_1J 1_5) 
3_1_11_5 5602 Haemophilus influenzae H10942 EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 
3_1_11_5) 

3_1_1 1_5 6395 Haemophilus influenzae HI 1322 EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 
3_1_1 1_5) 

3_1_1 1_5 10055 Haemophilus influenzae HI1321 EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 
3_1_1 1_5) 

3_1_11_5 240 Haemophilus ducreyi EC-recD EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 3_1 J 1_5) 
3_1_1 1_5 1061 Haemophilus ducreyi EC-recB EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_1 1_5) 
3_l_t 1_5 1372 Haemophilus ducreyi EC-recC EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 
3JJ 1_5) 

3_1_1 1_5 5675 Escherichia coh recD EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 5676 Escherichia coli recB EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 5678 Escherichia coli recC EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 1562 Enterococcus faecium (DOE) EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 2314 Enterococcus faecalis BS-yrrC EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 21 19 Clostridium difficile BS-yrrC EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 3_1_1 1_5) 
3_1_11_5 2719 Clostridium acetobutylicum 19961068_F3_4 EXODEOXYRIBONUCLEASE V ALPHA CHAIN 
(EC 3_1_11_5) 

3_1_1 1_5 32 Chlamydia trachomatis D/UW-3/Cx BS-yrrC EXODEOXYRIBONUCLEASE V ALPHA CHAIN 
(EC 3_1_11_5) 

3_1_1 1_5 610 Chlamydia trachomatis D/UW-3/Cx recB EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 
3_l_l 1_5) 

3_1_1 1_5 61 1 Chlamydia trachomatis D/UW-3/Cx recC EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 
3_1J1_5) 

3_1_1 1_5 623 Chlamydia trachomatis D/UW-3/Cx recD_2 EXODEOXYRIBONUCLEASE V ALPHA CHAIN 
(EC3_1_11_5) 

3_1_1 1_5 7 Chlamydia pneumoniae AR39 CP0007 EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 
3_1_H_5) 

3_1_1 1_5 8 Chlamydia pneumoniae AR39 CP0008 EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 
3_1_11_5) 

3_I_1 1_5 650 Chlamydia pneumoniae AR39 CP0650 EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 

3_1_11_5) 
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311 1_5 1 120 Chlamydia pneumoniae AR39 CP1 120 EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 

3_1_11_5) 

3_l_t !_5 1 11 Chlamydia pneumoniae CWL029 BS-yrrC EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 
3_l_ll_5) 

3_1_1 1_5 678 Chlamydia pneumoniae CWL029 recC EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 
3_1_11_5) 

3_1_1 1_5 679 Chlamydia pneumoniae CWL029 recB EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 
3_1_11_5) 

311 1_5 691 Chlamydia pneumoniae CWL029 recD_2 EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 
3_1_U_5) 

3 11 15 125 Borrelia burgdorferi BB0634 EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 3J_1 1_5) 
3_1_1 1_5 127 Borrelia burgdorferi BB0633 EXODEOXYRIBONUCLEASE V BETA CHAIN (EC 3_1_1 1_5) 
311 1_5 128 Borrelia burgdorferi BB0632 EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 3_1_1 1_5) 
3_1_1 1_5 2740 Bacillus subtihs yrrC EXODEOXYRIBONUCLEASE V ALPHA CHAIN (EC 3_1_1 1_5) 
3_1_1 16 4498 Yersinia pseudotuberculosis EC-xseA EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 
3_1_11_6) 

3_1_1 1_6 7443 Yersinia pseudotuberculosis EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 

3_1_11_6) 

311 1_6 995 Yersinia pestis EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 3_1 J 1_6) 
3_1_1 1_6 4519 Yersinia pestis EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 3_1_1 1_6) 
3_l_l 1_6 4788 Yersinia pestis EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 3_1_1 1_6) 
311 1_6 4621 Vibrio cholerae El Tor N16961 ORF01026 EXODEOXYRIBONUCLEASE VII LARGE 
SUBUNIT (EC 3_1_11_6) 

311 1_6 4737 Vibrio cholerae El Tor N 16961 ORF01183 EXODEOXYRIBONUCLEASE VII SMALL 
SUBUNIT (EC 3_l_ll_6) 

3_1_1 1_6 544 Streptococcus pyogenes xseA EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 

3_1_H_6) 

3_1_1 1_6 545 Streptococcus pyogenes xseB EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 
3_1_1 1_6) 

3_1_1 1_6 48 Streptococcus pneumoniae EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 3J_1 1_6) 
311 1_6 49 Streptococcus pneumoniae EC-xseA EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 
3_1_1 1_6) 

3_l_l 1 6 1448 Streptococcus mutans EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 3_1_1 1_6) 
3_1_1 1_6 1449 Streptococcus mutans EC-xseA EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 
3_1_1 1_6) 

3 11 1_6 1045 Streptococcus equi EC-xseA EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 
3_1_11_6) 

3_1_1 1_6 105 1 Streptococcus equi EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 3_1_1 1_6) 
3_1_1 1_6 1905 Staphylococcus aureus EC-xseA EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 
3J_11_6) 

3_1 J 1_6 3365 Staphylococcus aureus EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 3_1_1 1_6) 
3_1_1 1_6 1978 Salmonella typhimunum xseA EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 
3_l_l 1_6) 

3_1_1 1_6 5130 Salmonella typhimunum xseB EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 
3_1_1 1_6) 

3_1_1 1_6 3297 Salmonella typhi EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 3_1_1 1_6) 
3_1_1 1_6 3879 Salmonella typhi EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 3_1_1 1_6) 
3_1_1 1_6 654 Salmonella paratyphi EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 3_1_1 1_6) 
3_1_1 1_6 5036 Salmonella paratyphi EXODEOXYRIBONUCLEASE SMALL SUBUNIT (EC 3_1_1 1_6) 
3_1_1 1_6 2123 Salmonella enteritidis EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 3_I_1 1_6) 
3_1_1 1_6 3984 Salmonella enteritidis EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 3_1_1 1_6) 
3_1_1 1_6 4382 Salmonella dublin EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 3_1_1 1_6) 
3_1_1 1_6 344 Rickettsia prowazekii RP350 EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 
3_l_l 1_6) 

3_1_1 1_6 649 Rickettsia prowazekii RP675 EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 
3_1_1 1_6) 

3 1 1 1 6 5449 Pseudomonas aeruginosa xseA EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 
3_1_1 1_6) 

3_1_1 1_6 6665 Pseudomonas aeruginosa xseB EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 
3_1_1 1_6) 

3_1_1 1_6 1475 Porphyromonas gingivalis EC-xseA EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 
3_1_11_6) 
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3 1 1 1_6 83 Pasteurella multocida xseA EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 3_l_l 1_6) 
3_1_1 1_6 713 Pasteurella multocida xseB EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 3_1 J 1_6) 
3_1_1 1 6 1346 Neisseria gonorrhoeae EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 3_1_1 1_6) 
3_1_1 1_6 1536 Neisseria gonorrhoeae EC-xseA EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 
3_1_1 1_6) 

3 11 16 4273 Mycobacterium tuberculosis xseB EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 

3JJ 1_6) 

3 1_1 1_6 4274 Mycobacterium tuberculosis xseA EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 
3_1_1 1_6) 

31_1 1_6 2824 Mycobacterium lepraetr|Q9X784 EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 

3_i_n_6) 

3_1_1 1_6 2825 Mycobacterium lepraetr|Q9X783 EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 
3_1_1 1_6) 

3 11 1 6 978 Mycobacterium bovis EC-xseA EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 
3_1_1 1_6) 

311 1_6 979 Mycobacterium bovis EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 3_1_1 1_6) 
3_1_1 1_6 1068 Klebsiella pneumoniae EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 3_1_1 1_6) 
3_1_1 1_6 4430 Klebsiella pneumoniae EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 3_1_1 1_6) 
3_1_1 1_6 1206 Helicobacter pylori HP0259 EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 
3_1_H_6) 

3_1J 1_6 248 Helicobacter pylon J99tr|Q9ZMH7 EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 
3_1_11_6) 

3_1_1 1_6 855 Haemophilus influenzae HI0397 EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 
3_1J1_6) 

3_1_1 1_6 3019 Haemophilus influenzae HI 1437 EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 
3_1_1 1_6) 

3_1_1 1_6 103 Haemophilus ducreyi EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 3_1_1 1_6) 
3_1_1 1_6 104 Haemophilus ducreyi EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 3_1_1 1_6) 
3_1_1 1_6 2449 Escherichia coli xseA EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 3_1_1 1_6) 
3_1_1 1_6 4464 Escherichia coli xseB EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 3_1_1 1_6) 
3_1_1 1_6 1516 Enterococcus faecium (DOE) EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 
3_1_1 1_6) 

3_1_1 1_6 1525 Enterococcus faecium (DOE) EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 
3_1_H_6) 

3_l_l 1_6 2960 Enterococcus faecalis EC-xseA EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 
3_i_l 1_6) 

3_1_1 1_6 2961 Enterococcus faecalis EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 3_1_1 1_6) 
3_1_1 1_6 793 Corynebactenum diphtheriae EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 
3_1_1 

3_1_1 1_6 2547 Corynebacterium diphtheriae EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 
3_1_1 1_6) 

3_1_1 1_6 3048 Clostridium difficile EC-xseA EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 
3_1_1 1_6) 

3_1_1 1_6 3049 Clostridium difficile EXODEOXYRIBONUCLEASE SMALL SUBUNIT (EC 3_l_l 1_6) 
3_1_11_6 3468 Clostndium acetobutylicum 20735887_F3_4 EXODEOXYRIBONUCLEASE VII LARGE 
SUBUNIT (EC 3_1_11_6) 

3_1_11_6 3469 Clostridium acetobutylicum 9869050_F3_5 EXODEOXYRIBONUCLEASE VII SMALL 
SUBUNIT (EC 3_1_11_6) 

3_1_1 16 314 Chlamydia trachomatis D/UW-3/Cx EC-xseA EXODEOXYRIBONUCLEASE VII LARGE 
SUBUNIT (EC 3_1_1 1_6) 

3_1_1 1_6 315 Chlamydia trachomatis D/UW-3/Cx EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 
3_1_11_6) 

3_1_1 1_6 787 Chlamydia pneumoniae AR39 CP0787 EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 
3_1_H_6) 

3_1_1 1 JS 788 Chlamydia pneumoniae AR39 CP0788 EXODEOXYRIBONUCLEASE SMALL SUBUNIT (EC 
3_1_11_6) 

3_1_1 1_6 983 Chlamydia pneumoniae CWL029 EXODEOXYRIBONUCLEASE SMALL SUBUNIT (EC 
3_1_1 1_6> 

3_1_1 1_6 984 Chlamydia pneumoniae CWL029 EC-xseA EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT 
(EC 3_1_11_6) 

3_1_1 1_6 2290 Campylobacter jejuni xseA EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 
3_1_H_6) 
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3 1 11 6 1932 Bordetella pertussis EXODEOXYR1BONUCLEASE VII SMALL SUBUNIT (EC 3 I 1 1_6) 

3 j j fe 4097 Bordetella pertussis EC-xseA EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 

3 J J 1~6 6243 Bordetella bronchiseptica EC-xseA EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 
3 1 116) 

3 1 11 6 6810 Bordetella bronchiseptica EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 3_1_11_6) 
3~f I 1 6 2424 Bacillus subtilis yqiC EXODEOXYRIBONUCLEASE VII SMALL SUBUNIT (EC 3_1_1 1_6) 
3~1 1 1_6 2425 Bacillus subtilis yqiB EXODEOXYRIBONUCLEASE VII LARGE SUBUNIT (EC 3_1_1 1_6) 
3_1_13_4 1035 Saccharomyces cerevisiae PAN3 PAB-DEPENDENT POLY(A)-SPECIFIC RJBONUCLEASE 
SUBUNIT PAN3 (EC 3_1_13_4) 

3_1_13_4 3663 Saccharomyces cerevisiae PAN 2 PAB-DEPENDENT POLY(A)-SPECIFIC RIBONUCLEASE 
SUBUNIT PAN2 (EC 3_1_13_4) 

3 1 2 14 431 Streptococcus pyogenes OLEOYL-ACYL CARRIER PROTEIN THIOESTERASE (EC 3_1_2_14) 
3 jXl4 554 Streptococcus pneumoniae OLEOYL-ACYL CARRIER PROTEIN THIOESTERASE (EC 

3 1 2 14) 

3~f 2~14 1277 Streptococcus mutans OLEOYL-ACYL CARRIER PROTEIN THIOESTERASE (EC 3_l_2_14) 
3~f 2~14 757 Streptococcus equi OLEOYL-ACYL CARRIER PROTEIN THIOESTERASE (EC 3_1_2_14) 
3 1 2 14 47 Saccharomyces cerevisiae FAS1 FATTY ACID SYNTHASE, SUBUNIT BETA (EC 2_3_1_86) 
[INCLUDES- 3- HYDROXYPALMITOYL-[ACYL-CARRIER-PROTEIN] DEHYDRATASE (EC4_2_1_61) ; 
ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE [NADH] (EC 1_3_1_9) ; [ACYL- CARRIER-PROTEIN] 
ACETYLTRANSFERASE (EC 2_3_1_38) ; [ACYL-CARRIER- PROTEIN] MALONYLTRANSFERASE (EC 
2 3 1 39) ; S-ACYL FATTY ACID SYNTHASE THIOESTERASE (EC 3_1_2_14) ] 

3~1_2_14 3198 Mycobacterium tuberculosis fas FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 

2 3 1 38 EC 2_3_1_39; EC 2_3_1_41; EC l_l_l_10O; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

3jl 2J41599 Mycobacterium leprae FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; 

EC 2_3_l_39; EC 2_3_1_41; EC 1_1_1_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

3_1_2_14 2377 Mycobacterium leprae FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; 

EC 2_3_1_39; EC 2_3_1_41; EC l_l_l_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

3_1_2_14 2378 Mycobacterium leprae FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; 

EC 2 3 1 39; EC 2_3_1_41; EC l_l_l_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

3_1_2_14 2541 Mycobacterium bovis FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; EC 
2 3 1 39;EC2_3_1_41;EC1_1_1_100;EC4_2J_61;EC1_3_1_10;EC3_1_2_14] 

3j"2J4 2542 Mycobacterium bovis FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; EC 
2 3 1_39; EC2_3_1_41; EC 1_1_1_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

3_1_2_14 3303 Mycobacterium bovis FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; EC 

2 3 1 39- EC 2_3_l_41; EC l_l_l_100; EC 4_2_l_6i; EC 1_3_1_10; EC 3_1_2_14] 

3_1_2_14 2213 Enterococcus faecalis OLEOYL-ACYL CARRIER PROTEIN THIOESTERASE (EC 3_1_2_14) 

3 1 2 14 2484 Corynebactenumdiphthenae FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 
2~3 1 38- EC 2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

3 J~2_142421 Clostridium acetobutylicum 4465_F3_6 OLEOYL-ACYL CARRIER PROTEIN THIOESTERASE 

(EC 3_1_2_14) 

3_1_21_2 4558 Yersinia pseudotuberculosis BS-yqfS ENDONUCLEASE IV (EC 3_1_21_2) 
3_1_21_2 4286 Yersinia pestis BS-yqfS ENDONUCLEASE IV (EC 3_1_21_2) 
3_1_21_2 6127 Vibrio cholerae El Tor N16961 ORF02989 ENDONUCLEASE IV (EC 3_1_21_2) 
3_1_21_2 442 Ureaplasma urealyticum UU306 ENDONUCLEASE IV (EC 3_1_21_2) 
3_1_21_2 2640 Staphylococcus aureus BS-yqfS ENDONUCLEASE IV (EC 3_1_21_2) 
3_1_21_2 2050 Salmonella typhimurium nfo ENDONUCLEASE IV (EC 3_1_21_2) 
3_1_21_2 593 Salmonella typhi ENDONUCLEASE IV (EC 3_1_21_2) 
3_1_21_2 2465 Salmonella paratyphi ENDONUCLEASE IV (EC 3_1_21_2) 
3_1_21_2 631 Salmonella dublin ENDONUCLEASE IV (EC 3_1_21_2) 
3_l_21_2 5087 Pseudomonas aeruginosa PA0238 ENDONUCLEASE IV (EC 3_1_21_2) 
3_1_21_2 509 Mycoplasma pneumoniae MP509 ENDONUCLEASE IV (EC 3_1_21_2) 
3_1_21_2 2543 Mycoplasma genitalium MG235 ENDONUCLEASE IV (EC 3_1_21_2) 
3_1_21_2 337 Mycobacterium tuberculosis Rv0498 ENDONUCLEASE IV (EC 3_1_21_2) 
3_1_21_2 4777 Mycobacterium tuberculosis end ENDONUCLEASE IV (EC 3_1_21_2) 
3_1_21_2 1413 Mycobacterium leprae BS-yqfS ENDONUCLEASE IV (EC 3_1_21_2) 
3_1_21_2 3018 Mycobacterium leprae ENDONUCLEASE IV (EC 3_1_21_2) 
3_1_21_2 1840 Mycobacterium bovis ENDONUCLEASE IV (EC 3_1_21_2) 
3_1_21_2 3243 Mycobactenum bovis BS-yqfS ENDONUCLEASE IV (EC 3_1_21_2) 
3_l_21_2 925 Klebsiella pneumoniae ENDONUCLEASE IV (EC 3_1_21_2) 
3_l_21_2 1073 Haemophilus ducreyi BS-yqfS ENDONUCLEASE IV (EC 3_1_21_2) 
3_1_21_2 2108 Escherichia coh nfo ENDONUCLEASE IV (EC 3_1_21_2) 
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3 1_21_2 683 Enterococcus faec.um (DOE) BS-yqfS EN DONUCLEAS E IV (EC 3_1_21_2) 
3 1 21 2 3530 Clostridium difficile BS-yqfS ENDONUCLEASE IV (EC 3_1_21_2) 
3_1_21_2 2434 Clostridium acetobutylicum 204837_C1_21 ENDONUCLEASE IV (EC 3_1_21_2) 
3_1_21_2 2767 Clostridium acetobutylicum 10634382_F2_8 ENDONUCLEASE IV (EC 3_1_21_2) 
3_1_21_2 595 Chlamydia trachomatis D/UW-3/Cx nfo ENDONUCLEASE IV (EC 3_1_21_2) 
3_1_21_2 14 Chlamydia pneumoniae AR39 CP0014 ENDONUCLEASE IV (EC 3_1_21_2) 
3_1_21_2 673 Chlamydia pneumoniae CWL029 nfo ENDONUCLEASE IV (EC 3_1_21_2) 
3_1_21_2 2507 Bacillus subtilis yqfS ENDONUCLEASE IV (EC 3_1_21_2) 

3_l_21_3 4292 Yersinia pseudotuberculosis TYPE I RESTRICTION ENZYME HSDR (EC 3_1_21_3) 
3_1_21_3 5150 Yersinia pseudotuberculosis TYPE 1 RESTRICTION ENZYME ECOR124II R PROTEIN (EC 
3_1_21_3) 

3 1 21 3 (ECoR 124/3 I) (EC 3 J_21_3), specificity subunit 

3J_21_3 494 Streptococcus pyogenes hsdR TYPE I RESTRICTION ENZYME ECOR124II R PROTEIN (EC 
3 1 21 3) 

3JOO 843 Streptococcus pneumoniae EC-hsdRTYPE I RESTRICTION ENZYME ECOK I R PROTEIN (EC 

3_1_21_3) 

3_1_21_3 1580 Streptococcus pneumoniae TYPE I RESTRICTION ENZYME ECOK I R PROTEIN (EC 

3_1_21_3) 

3 1 21_3 (ECoR124/3 I) (EC 3_1_21_3), specificity subunit 

3_I_21_3 3373 Salmonella typhimunum hsr TYPE I RESTRICTION ENZYME ECOK I R PROTEIN (EC 
3 1 21_3) 

3_1_21_3 3376 Salmonella typhimurium TYPE I RESTRICTION ENZYME ECOK I R PROTEIN (EC 3_1_21_3) 

3_1_21_3 342 Salmonella typhi TYPE I RESTRICTION ENZYME ECOK I R PROTEIN (EC 3_1_21_3) 

3 l_21_3 2612 Salmonella paratyphi TYPE I RESTRICTION ENZYME ECOK I R PROTEIN (EC 3_1_21_3) 

3_1_21_3 2613 Salmonella paratyphi TYPE I RESTRICTION ENZYME ECOK I R PROTEIN (EC 3_1_21_3) 

3_1_21_3 2614 Salmonella paratyphi TYPE I RESTRICTION ENZYME ECOK I R PROTEIN (EC 3_1_21_3) 

3_1_21_3 5307 Salmonella enteritidis TYPE I RESTRICTION ENZYME HSDR (EC 3_1_21_3) 

3_1_21_3 4195 Salmonella dublin TYPE I RESTRICTION ENZYME HSDR (EC 3_1_21_3) 

3_1_21_3 999 Pasteurella multocida hsdR TYPE I RESTRICTION ENZYME HSDR (EC 3_1_21_3) 

3_1_21_3 880 Neisseria gonorrhoeae TYPE I RESTRICTION ENZYME HSDR (EC 3_1_21_3) 

3_1_21_3 205 Mycoplasma pneumoniae TYPE I RESTRICTION ENZYME (EC 3_1_21_3) 

3_1_21_3 490 Mycoplasma pneumoniae MP490 TYPE I RESTRICTION ENZYME HSDR (EC 3_1_21_3) 

3_1_21_3 492 Mycoplasma pneumoniae MP492 TYPE I RESTRICTION ENZYME HSDR (EC 3_1_21_3) 

3 1_21_3 791 Helicobacter pylori HP1402 TYPE I RESTRICTION ENZYME HSDR (EC 3_1_21_3) 

3_1_21_3 1386 Helicobacter pylori HP0464 TYPE I RESTRICTION ENZYME HSDR (EC 3_t_21_3) 

3_1_21_3 418 Helicobacter pylon J99 TYPE I RESTRICTION ENZYME HSDR (EC 3_1_21_3) 

3 1_21_3 419 Helicobacter pylori J99 TYPE I RESTRICTION ENZYME HSDR (EC 3_1_21_3) 

3 1_21_3 783 Helicobacter pylori J99tr|Q9ZKZ8 TYPE I RESTRICTION ENZYME HSDR (EC 3_1_21_3) 

3 1_21_3 1412 Helicobacter pylori J99 hsdR_3 TYPE I RESTRICTION ENZYME HSDR (EC 3_1_21_3) 

3_1_21_3 4131 Haemophilus influenzae HI0218 TYPE I RESTRICTION ENZYME PRRD (EC 3_1_21_3) 

3_1_21_3 15554 Haemophilus influenzae HI1285 TYPE ! RESTRICTION ENZYME HSDR (EC 3_1_21_3) 

3 1_21_3 6454 Escherichia coli hsdR TYPE I RESTRICTION ENZYME ECOK I R PROTEIN (EC 3_1_21_3) 

3_1_21_3 1813 Corynebacterium diphtheriaeTYPE I RESTRICTION ENZYME HSDR (EC 3_1_21_3) 

3_1_21_3 2031 Campylobacter jejuni Cjl549c TYPE 1 RESTRICTION ENZYME HSDR (EC 3_1_21_3) 

3_1_21_3 2034 Campylobacter jejuni Cjl551c type 1 restriction enzyme CM (EC 3_l_2l_3), specificity subunit 

3_1_21_4 154 Ureaplasma urealyticum UU036 TYPE IIS RESTRICTION ENZYME EC057I (EC 3_1_21_4) 

3_1_21_4 2144 Streptococcus pneumoniae TYPE II RESTRICTION ENZYME DPNI (EC 3_I_21_4) 

3_1_21_4 2163 Streptococcus mutans TYPE IIS RESTRICTION ENZYME EC057I (EC 3_1_21_4) 

3_1_21_4 1342 Streptococcus equi TYPE IIS RESTRICTION ENZYME FOKI (EC 3_1_21_4) 

3_1_21_4 1817 Streptococcus equi TYPE II RESTRICTION ENZYME BSUBI (EC 3_1_21_4) 

3_1_21_4 6212 Salmonella typhimurium TYPE IIS RESTRICTION ENZYME (EC 3_1_21_4) (EC 2_l_l_72) 

3_1_21_4 2009 Porphyromonas gingivahs TYPE IIS RESTRICTION ENZYME EC057I (EC 3_1_21_4) 

3_1_21_4 696 Neisseria gonorrhoeae TYPE II RESTRICTION ENZYME HPHI (EC 3_1_21_4) 

3_1_21_4 923 Neisseria gonorrhoeae TYPE II RESTRICTION ENZYME DPNI (EC 3_1_21_4) 

3_1_21_4 2049 Neisseria gonorrhoeae TYPE II RESTRICTION ENZYME NLAIV (EC 3_1_21_4) 

3_1_21_4 2081 Neisseria gonorrhoeae TYPE II RESTRICTION ENZYME NGOMI (EC 3_1_21_4) 

3_1_21_4 9457 Haemophilus influenzae HI 1040 TYPE II RESTRICTION ENZYME HGIDI (EC 3_1_21_4) 

3_1_21_4 15264 Haemophilus influenzae HI1393 TYPE II RESTRICTION ENZYME HINDIII (EC 3_1_21_4) 

3_1_21_4 20835 Haemophilus influenzae HI0512 TYPE II RESTRICTION ENZYME HINCII (EC 3_1_21_4) 

3_1_21_4 27 Clostridium acetobutylicum35312755_Cl_163 TYPE IIS RESTRICTION ENZYME EC057I (EC 

3_1_21_4) 
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3_1_21_4 3994 Clostridium acetobutylicum 41 10427_C3_2 TYPE IIS RESTRICTION ENZYME EC057I (EC 
3 1 21 4) 

3J_21_5 2715 Salmonella typhimunum res TYPE HI RESTRICTION-MODIFICATION SYSTEM STYLTI 
ENZYM E RES (EC 3_ 1 _2 1 _5) 

3_1_21_5 135 Salmonella typhi TYPE III RESTRICTION-MODIFICATION SYSTEM STYLTI ENZYME RES 
(EC 3 I_21_5) 

3_1_21_5 3731 Salmonella paratyphi TYPE III RESTRICTION-MODIFICATION SYSTEM STYLTI ENZYME 
RES (EC 3_1_21_5) 

3J_21_5 1265 Salmonella ententidis TYPE III RESTRICTION-MODIFICATION SYSTEM STYLTI ENZYME 
RES (EC 3_1_21_5) 

3_1_21_5 921 Salmonella dublin TYPE III RESTRICTION-MODIFICATION SYSTEM STYLTI ENZYME RES 
(EC 3_1_21_5) 

3_1_21_5 828 Pasteurella multocida TYPE III RESTRICTION-MODIFICATION SYSTEM ECOPI ENZYME 
RES (EC3_1_21_5) 

3_1_21_5 1250 Neissena gonorrhoeae TYPE III RESTRICTION-MODIFICATION SYSTEM ECOPI ENZYME 
RES (EC 3_1_21_5) 

3_1_21_5 1397 Helicobacter pylon J99tr|Q9ZJA3 TYPE III RESTRICTION-MODIFICATION SYSTEM ECOPI 
ENZYME RES (EC 3_1_2 1_5) 

3_1_21_5 546 Haemophilus ducreyi TYPE III RESTRICTION-MODIFICATION SYSTEM ECOPI ENZYME 
RES (EC 3_1_21_5) 

3_1_21_5 9386 Bordetella bronchiseptica TYPE III RESTRICTION-MODIFICATION SYSTEM ECOPI 
ENZYME RES (EC 3_1_21_5) 

3_1_22_4 7017 Yersinia pseudotuberculosis EC-ruvC CROSSOVER JUNCTION 
ENDODEOXYRIBONUCLEASE RUVC (EC 3J_22_4) 

3_1_22_4 4544 Yersinia pestis EC-ruvC CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE RUVC (EC 
3_1_22_4) 

3_1_22_4 5644 Vibrio cholerae El Tor N 1 696 1 ORF02336 CROSSOVER JUNCTION 
ENDODEOXYRIBONUCLEASE RUVC (EC 3_1_22_4) 

3_1_22_4 233 Treponema pallidum TP0517 CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE RUVC 
(EC 3_1_22_4) 

3_1_22_4 4097 Salmonella typhimurium ruvC CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE 
RUVC (EC 3_l_22_4) 

3_1_22_4 2599 Salmonella typhi CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE RUVC (EC 
3_1_22_4) 

3_1_22_4 3399 Salmonella paratyphi CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE RUVC (EC 
3_1_22_4) 

3_1_22_4 3400 Salmonella paratyphi CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE RUVC (EC 
3_1_22_4) 

3_1_22_4 1134 Salmonella ententidis CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE RUVC (EC 
3_1_22_4) 

3_1_22_4 3983 Salmonella dublin CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE RUVC (EC 
3 1 22_4) 

3_1_22_4 117 Rickettsia prowazekn RP1 19 CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE RUVC 
(EC 3_1_22_4) 

3_1_22_4 8002 Pseudomonas aeruginosa ruvC CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE 
RUVC (EC 3_1_22_4) 

3_l_22_4 764 Porphyromonas gingivalis EC-ruvC CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE 
RUVC (EC 3_1_22_4) 

3_1_22_4 1771 Pasteurella multocida ruvC CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE RUVC 
(EC 3_1_22_4) 

3_1_22_4 1270 Neisseria gonorrhoeae EC-ruvC CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE 
RUVC (EC 3_1_22_4) 

3_1_22_4 488 Mycobacterium tuberculosis ruvC CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE 
RUVC (EC 3_1_22_4) 

3_1_22_4 51 Mycobacterium Iepraesp|P40834 CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE 
RUVC (EC 3_1_22_4) 

3_1_22_4 2767 Mycobacterium leprae CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE RUVC (EC 
3_1_22_4) 

3_1_22_4 1431 Mycobacterium bovis EC-ruvC CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE 
RUVC (EC 3_1_22_4) 

3_1_22_4 4557 Klebsiella pneumoniae CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE RUVC (EC 
3_1_22_4) 
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3_1_22_4 296 Helicobacter pylori HP0877 CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE RUVC 
(EC 3 I 22_4) 

3_1_22_4 810 Helicobacter pylon J99sp|Q9ZKX3 CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE 
RUVC (EC 3_1_22_4) 

3_1_22_4 13968 Haemophilus influenzae HI0314 CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE 
RUVC (EC 3_1_22_4) 

3_1_22_4 214 Haemophilus ducreyi EC-ruvC CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE 
RUVC (EC 3_1_22_4) 

3_1_22_4 5141 Escherichia coli ruvC CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE RUVC (EC 
3 1 22 4) 

3jl 22~4 20 Corynebactenum diphtheriae CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE RUVC 
(EC 3_1_22_4) 

3_1_22_4 2010 Clostridium difficile EC-ruvC CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE 
RUVC (EC 3_1_22_4) 

3_1_22_4 477 Chlamydia trachomatis D/UW-3/Cx EC-ruvC CROSSOVER JUNCTION 
ENDODEOXYRIBONUCLEASE RUVC (EC 3_1_22_4) 
3_1_22_4 126 Chlamydia pneumoniae AR39 CP0126 CROSSOVER JUNCTION 
ENDODEOXYRIBONUCLEASE RUVC (EC 3_1_22_4) 

3 J_22^4 568 Chlamydia pneumoniae CWL029 EC-ruvC CROSSOVER JUNCTION 
ENDODEOXYRIBONUCLEASE RUVC (EC 3_1_22_4) 

3_1_22_4 1086 Campylobacter jejuni ruvC CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE RUVC 
(EC 3 1 22 4) 

3_1_22_4 43 17 Bordetella pertussis EC-ruvC CROSSOVER JUNCTION ENDODEOXYRIBONUCLEASE RUVC 
(EC 3_1_22_4) 

3_1_25_1 1460 Pasteurella multocida ENDONUCLEASE V (EC 3_1_25_1) 

3_1_25_1 496 Haemophilus ducreyi ENDONUCLEASE V (EC 3_1_25_1) 

3_1_25_1 3688 Bordetella pertussis ENDONUCLEASE V (EC 3 J_25_l) 

3_1_25_1 7312 Bordetella bronchiseptica ENDONUCLEASE V (EC 3_1_25_1) 

3_1_27_1 3086 Saccharomyces cerevisiae RNY1 RIBONUCLEASE TRV (EC 3_1_27_1) 

3_1_27_3 1446 Corynebactenum diphtheriae GUANYL-SPECIFIC RIBONUCLEASE SA3 (EC 3_1_27_3) 

3_1_27_6 890 Salmonella typhimurium rnsA RIBONUCLEASE I PRECURSOR (EC 3_1_27_6) 

3_1_27_6 2027 Salmonella typhi RIBONUCLEASE I PRECURSOR (EC 3_1_27_6) 

3_1_27_6 3548 Salmonella paratyphi RIBONUCLEASE I PRECURSOR (EC 3_1_27_6) 

3_1_27_6 2029 Salmonella enteritidis RIBONUCLEASE I PRECURSOR (EC 3_1_27_6) 

3_1_27_6 4635 Salmonella dublin RIBONUCLEASE I PRECURSOR (EC 3_1_27_6) 

3_1_27_6 8330 Klebsiella pneumoniae RIBONUCLEASE I PRECURSOR (EC 3_1_27_6) 

3_1_27_6 4545 Escherichia coli rna RIBONUCLEASE I PRECURSOR (EC 3_1_27_6) 

3_1_3_10 1010 Salmonella typhimunum agp GLUCOSE- 1 -PHOSPHATASE PRECURSOR (EC 3_1_3_10) 

3_1_3_10 4633 Salmonella typhi GLUCOSE- 1 -PHOSPHATASE PRECURSOR (EC 3_1_3_10) 

3J_3J0 1829 Salmonella paratyphi GLUCOSE- 1 -PHOSPHATASE PRECURSOR (EC 3_1_3_10) 

3_1_3_10 1923 Salmonella enteritidis GLUCOSE- 1-PHOSPHATASE PRECURSOR (EC 3 J_3_10) 

3_1_3_10 4446 Salmonella dublin GLUCOSE- 1-PHOSPHATASE PRECURSOR (EC 3_1_3_10) 

3_1_3_10 6825 Klebsiella pneumoniae GLUCOSE- 1-PHOSPHATASE PRECURSOR (EC 3_1_3_10) 

3_1_3_10 965 Escherichia coli agp GLUCOSE- 1-PHOSPHATASE PRECURSOR (EC 3_1_3_10) 

3_1_3_I2 2803 Salmonella typhimurium otsB TREHALOSE-PHOSPHATASE (EC 3_1_3_12) 

3_1_3_12 2354 Salmonella typhi TREHALOSE-PHOSPHATASE (EC 3_1_3_12) 

3_1_3_12 2957 Salmonella paratyphi TREHALOSE-PHOSPHATASE (EC 3_1_3_12) 

3_1_3_12 2958 Salmonella paratyphi TREHALOSE-PHOSPHATASE (EC 3_1_3_12) 

3_1_3_12 3887 Salmonella enteritidis TREHALOSE-PHOSPHATASE (EC 3_1_3_12) 

3_1_3_12 2709 Salmonella dublin TREHALOSE-PHOSPHATASE (EC 3_1_3_12) 

3_1_3_12 88 Saccharomyces cerevisiae TPS2 TREHALOSE-PHOSPHATASE (EC 3_1_3_12) 

3_1_3_12 6025 Mycobacterium tuberculosis otsB2 TREHALOSE-PHOSPHATASE (EC 3_I_3_12) 

3_1_3_12 1207 Mycobactenum leprae EC-otsB TREHALOSE-PHOSPHATASE (EC 3_1_3_12) 

3_1_3_12 5 1 1 Mycobacterium bovis EC-otsB TREHALOSE-PHOSPHATASE (EC 3_1_3_1 2) 

3_1_3_12 2678 Klebsiella pneumoniae TREHALOSE-PHOSPHATASE (EC 3J_3_12) 

3_1_3_12 2679 Klebsiella pneumoniae TREHALOSE-PHOSPHATASE (EC 3_1_3_12) 

3_1_3_12 5167 Escherichia coli otsB TREHALOSE-PHOSPHATASE (EC 3_1_3_12) 

3_1_3_12 2036 Enterococcus faecaiis TREHALOSE-PHOSPHATASE (EC 3_t_3_12) 

3_1_3_12 1361 Corynebactenum diphtheriae TREHALOSE-PHOSPHATASE (EC 3_1_3_12) 

3_1_3_15 7520 Yersinia pseudotuberculosis HISTIDINOL-PHOSPHATASE (EC 3_l_3_t5) 

3_1_3_15 362 Yersinia pestis EC-hisB HISTIDINOL-PHOSPHATASE (EC 3_1_3_15)/ 

I MIDAZOLEGLYCEROL-PHOS PH ATE DEHYDRATASE (EC 4_2_1_19) 
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3 1 3 15 2284 Yersinia pestis EC-yaeD HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 
3 1 3 15 4754 Vibrio cholerae El Tor N16961 ORF01207 HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 
3J~ 3J5 4961 Vibno cholerae El Tor N16961 ORF01480 HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) / 
IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC 4_2_1_19) 
3_1_3_15 1370 Streptococcus mutans HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 
3_1_3_15 507 Salmonella typhimurium hisB HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) / 
IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC 4_2_1_19) 
3_1_3_15 5582 Salmonella typhimurium yaeD HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 
3_1_3_15 1207 Salmonella typhi HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) / IMIDAZOLEGLYCEROL- 
PHOSPHATE DEHYDRATASE (EC 4_2_1_19) 

3_1_3_15 4364 Salmonella typhi HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 
3_1_3_15 639 Salmonella paratyphi HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 
3 1 3 15 1578 Salmonella paratyphi HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 

3~1_3_15 1579 Salmonella paratyphi IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC 4_2_1_19) 
/ HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 

3_1_3_15 294 Salmonella enteritidis HISTIDINOL-PHOSPHATASE (EC 3_1_3_15)/ IMIDAZOLEGLYCEROL- 
PHOSPHATE DEHYDRATASE (EC 4_2_1_19) 

3_1_3_15 664 Salmonella enteritidis HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 
3 J_3_15 2216 Saccharomyces cerevisiae HIS2 HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 
3_1_3_15 2057 Pseudomonas aeruginosa PA0006 HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 
3_1_3_15 1096 Pasteurella multocida EC-yaeD HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 
3_1_3_15 1892 Pasteurella multocida hisB HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) / 
IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC 4_2_1_19) 
3_1_3_15 719 Neisseria gonorrhoeae EC-yaeD HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 
3_1_3_15 5463 Mycobacterium tuberculosis RvOl 14 HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 
3_1_3_15 4653 Mycobacterium bovis HISTIDINOL-PHOSPHATASE (EC 3J_3_15) 
3_1_3_15 3963 Klebsiella pneumoniae HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 
3_1_3_15 9270 Klebsiella pneumoniae HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 
3_1_3_15 280 Helicobacter pylori HP0860 HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 
3_1_3_15 793 Helicobacter pylori J99tr|Q9ZKY8 HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 
3_1_3_15 1006 Haemophilus influenzae HI0471 HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) / 
IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC 4_2_1_19) 

3_1_3_15 1345 Haemophilus influenzae sp|P46452 HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 
3_1_3_15 565 Haemophilus ducreyi HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 
3_1_3_15 566 Haemophilus ducreyi HISTIDINOL-PHOSPHATASE (EC 3J_3_15) 
3_1_3_15 200 Escherichia coli yaeD HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 

3_1_3_15 1970 Escherichia coli hisB HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) / IMIDAZOLEGLYCEROL- 
PHOSPHATE DEHYDRATASE (EC 4_2_1_19) 

3_1_3_15 2150 Enterococcus faecium (DOE) HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 

3_1_3_15 515 Clostridium difficile HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 

3_1_3_15 2894 Clostridium difficile PROBABLE HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 

3_1_3_15 3312 Clostridium difficile BS-ytvP HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 

3_1_3_15 548 Clostridium acetobutylicum 70625 10_C3_88 HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 

3_1_3_15 1 130 Clostridium acetobutylicum 20709663_C1_38 HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 

3_1_3_15 895 Campylobacter jejuni hisB HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) / 

IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC 4_2_1_19) 

3_1_3_15 1541 Campylobacter jejuni Cjll52c HISTIDINOL-PHOSPHATASE (EC 3_]_3_15) 

3_1_3_15 3926 Bordetella pertussis EC-yaeD HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 

3_1_3_15 2956 Bacillus subtilis ytvP HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 

3_1_3_27 4737 Yersinia pseudotuberculosis EC-pgpB PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 

3_1_3_27) 

3_1_3_27 7440 Yersinia pseudotuberculosis PHOSPHATIDYLGLYCEROPHOSPHATASE A (EC 3_1_3_27) 
3 J_3_27 456 Yersinia pestis EC-pgpB PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3_27) 
3_1_3_27 2734 Yersinia pestis PHOSPHATIDYLGLYCEROPHOSPHATASE A (EC 3_1_3_27) 
3_1_3_27 6039 Vibrio cholerae El Tor N16961 ORF02869 PHOSPHATIDYLGLYCEROPHOSPHATASE A (EC 

3_1_3_27) 

3_1_3_27 6245 Vibrio cholerae El Tor N16961 ORF03 144 PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 

3_L3_27) 

3_1_3_27 6554 Vibrio cholerae El Tor N 16961 ORFA00938 PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 

3_1_3_27) 

3_1_3_27 1861 Streptococcus pyogenes PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3_27) 
3J_3_27 1695 Streptococcus pneumoniae PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3_27) 



52054390J 



-185- 



3 1_3 27 263 Streptococcus mutans PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3_27) 
3_1_3_27 523 Streptococcus equi PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3_27) 
3_1_3_27 2158 Staphylococcus aureus PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3_27) 
3_1_3_27 3107 Staphylococcus aureus PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_l_3_27) 
3_1_3_27 2863 Salmonella typhimunum pgpB PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3_27) 
3_1_3_27 5136 Salmonella typhimurium pgpA PHOSPHATIDYLGLYCEROPHOSPHATASE A (EC 3_1_3_27) 
3_1_3_27 829 Salmonella typhi PHOSPHATIDYLGLYCEROPHOSPHATASE A (EC 3_1_3_27) 
3_1_3_27 2437 Salmonella typhi PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3_27) 
3_1_3_27 5045 Salmonella paratyphi PHOSPHATIDYLGLYCEROPHOSPHATASE A (EC 3_1_3_27) 
3 1 3 27 6128 Salmonella paratyphi PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3J27) 
3_1_3_27 1711 Salmonella enteritidis PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3_27) 
3_1_3_27 1975 Salmonella enteritidis PHOSPHATIDYLGLYCEROPHOSPHATASE A (EC 3_1_3_27) 
3_1_3_27 309 Salmonella dublin PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3_27) 
3 1_3_27 533 Salmonella dublin PHOSPHATIDYLGLYCEROPHOSPHATASE A (EC 3_1_3_27) 
3 1 3 27 722 Rickettsia prowazekii RP750 PHOSPHATIDYLGLYCEROPHOSPHATASE A (EC 3_1_3_27) 
3_1_3_27 841 Rickettsia prowazekii RP870 PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3_27) 
3_1_3_27 6660 Pseudomonas aeruginosa pgpA PHOSPHATIDYLGLYCEROPHOSPHATASE A (EC 3_1_3_27) 
3_1_3_27 857 Pasteurella multocida pgpA PHOSPHATIDYLGLYCEROPHOSPHATASE A (EC 3_1_3_27) 
3_l_3_27 161 1 Pasteurella multocida pdpB PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3_27) 
3_1_3_27 280 Neisseria gonorrhoeae PHOSPHATIDYLGLYCEROPHOSPHATASE A (EC 3_1_3_27) 
3_1_3_27 3441 Mycobacterium tuberculosis Rv0308 PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 
3_1_3_27) 

3_1_3_27 266 Mycobacterium bovis PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_l_3_27) 
3_1_3_27 1 100 Klebsiella pneumoniae PHOSPHATIDYLGLYCEROPHOSPHATASE A (EC 3_1_3_27) 
3_1_3_27 3513 Klebsiella pneumoniae PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3_27) 
3_1_3_27 164 Helicobacter pylori HP0737 PHOSPHATIDYLGLYCEROPHOSPHATASE A (EC 3_1_3_27) 
3_1_3_27 271 Helicobacter pylori HP0851 PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3_27) 
3_1_3_27 674 Helicobacter pylon J99tr|Q9ZLA6 PHOSPHATIDYLGLYCEROPHOSPHATASE A (EC 
3_1_3_27) 

3_1_3J27 2775 Haemophilus influenzae HI1306 PHOSPHATIDYLGLYCEROPHOSPHATASE A (EC 3_1_3_27) 
3_1_3_27 17818 Haemophilus influenzae HI0211 PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 

3_1_3_27) 

3_1_3_27 663 Haemophilus ducreyi EC-pgpB PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3_27) 
3_1_3_27 769 Haemophilus ducreyi PHOSPHATIDYLGLYCEROPHOSPHATASE A (EC 3_1_3_27) 
3_1_3_27 402 Eschenchia coli b0418 PHOSPHATIDYLGLYCEROPHOSPHATASE A (EC 3_1_3_27) 
3_1_3_27 1238 Escherichia coli pgpB PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3_27) 
3_1_3_27 2283 Enterococcus faecium (DOE) PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3_27) 
3_1_3_27 3856 Enterococcus faecium (DOE) PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3_27) 
3_l_3_27 1715 Enterococcus faecal is PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3_27) 
3_1_3_27 1 122 Corynebacterium diphthenae PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3_27) 
3_1_3_27 1465 Corynebacterium diphtheriae PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3_27) 
3_1_3_27 1769 Clostridium difficile PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3_27) 
3_1_3_27 559 Clostridium acetobutylicum 1464762_C3_45 PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 
3_1_3_27) 

3_1_3_27 915 Campylobacter jejuni pgpA PHOSPHATIDYLGLYCEROPHOSPHATASE A (EC 3_1_3_27) 
3_1_3_27 1680 Bordetella pertussis PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3_27) 
3_1_3_27 3714 Bordetella pertussis PHOSPHATIDYLGLYCEROPHOSPHATASE A (EC 3_1_3_27) 
3_1_3_27 8926 Bordetella bronchiseptica PHOSPHATIDYLGLYCEROPHOSPHATASE A (EC 3_1_3_27) 
3_1_3_27 9201 Bordetella bronchiseptica PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 3_1_3_27) 
3_1_3_33 4737 Saccharomyces cerevisiae CTL1 POLYNUCLEOTIDE 5'-TRIPHOSPHATASE (EC 3_1_3_33) 
3_1_3_43 5464 Saccharomyces cerevisiae PTC5 [PYRUVATE DEHYDROGENASE (LIPOAMIDE) (PDP) (EC 
3_1_3_43) 

3_1_3_68 324 Saccharomyces cerevisiae DOG1 2-DEOXYGLUCOSE-6-PHOSPHATE PHOSPHATASE I (EC 

3_1_3_68) 

3_1_3_68 4035 Saccharomyces cerevisiae DOG2 2-DEOXYGLUCOSE-6-PHOSPHATE PHOSPHATASE 2 (EC 

3_1_3_68) 

3_1_30_2 6201 Salmonella typhimurium NUCLEASE PRECURSOR (EC 3_1_30_2) 

3_1_30_2 4249 Salmonella typhi NUCLEASE PRECURSOR (EC 3_1_30_2) 

3_1_30_2 3546 Salmonella paratyphi NUCLEASE PRECURSOR (EC 3_1_30_2) 

3_1_30_2 2491 Salmonella enteritidis NUCLEASE PRECURSOR (EC 3_1_30_2) 

3_1_30_2 670 Salmonella dublin NUCLEASE PRECURSOR (EC 3_1_30_2) 

3_t_31_l 407 Staphylococcus aureus THERMONUCLEASE PRECURSOR (EC 3_1_31_1) 
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3_1_31_1 5715 Salmonella typhi MICROCOCCAL NUCLEASE (EC 3_1_31_1) 
313 l_l 2375 Pseudomonas aeruginosa PA3727 MICROCOCCAL NUCLEASE (EC 3_1_31_1) 
3_1_31_1 8080 Pseudomonas aeruginosa PA5048 MICROCOCCAL NUCLEASE (EC 3_1_31_1) 
3_1_31_1 1702 Pasteurella multocida MICROCOCCAL NUCLEASE (EC 3_1_31_I) 
3_1_31_1 7435 Klebsiella pneumoniae THERMONUCLE AS E PRECURSOR (EC 3_l_3l_l) 
3_ 1 _3 1 _ 1 1269 Helicobacter pylon HP0323 MICROCOCCAL NUCLEASE (EC 3_1_31_1) 
3_1_31_1 310 Helicobacter pylori J99tr|Q9ZMB5 MICROCOCCAL NUCLEASE (EC 3_1_31_1) 
3_l_31_l 1 1872 Haemophilus influenzae HI1296 MICROCOCCAL NUCLEASE (EC 3_l_31_l) 
3_1__3 1_1 950 Enterococcus faecalis MICROCOCCAL NUCLEASE (EC 3_1_31_1) 

3_1_3 1_1 3484 Clostridium acetobutylicum 35322143_C1_8 MICROCOCCAL NUCLEASE (EC 3_1_31_1) 
3_1_31_1 3830 Clostridium acetobutylicum 25523427_F2_1 MICROCOCCAL NUCLEASE (EC 3_1_31_1) 
3_1_31_1 1830 Campylobacter jejuni Cj0979c MICROCOCCAL NUCLEASE (EC 3_1_31_1) 
3_1_31_1 1762 Bacillus subtilis yncB MICROCOCCAL NUCLEASE (EC 3_1_31_1) 
3_1_31_1 2159 Bacillus subtilis yokF MICROCOCCAL NUCLEASE (EC 3_1_31_1) 

3_1_4_14 6761 Yersinia pseudotuberculosis EC-acpD [acyl-carrier-protein] phosphodiesterase (EC 3_1_4_14) 

3_1_4_14 3891 Yersinia pestis EC-acpD [acyl-carrier-protein] phosphodiesterase (EC 3_1_4_14) 

3_1_4_14 6244 Salmonella typhimunum acpD [acyl-carrier-protein] phosphodiesterase (EC 3_1_4_14) 

3_1_4_14 4973 Salmonella typhi [acyl-carrier-protein] phosphodiesterase (EC 31414) 

3_1_4_14 1161 Pseudomonas aeruginosa acpD [acyl-carrier-protein] phosphodiesterase (EC 3_t_4_14) 

3_1_4_14 6043 Pseudomonas aeruginosa PA0785 [acyl-carrier-protein] phosphodiesterase (EC 3_1_4_14) 

3_1_4_14 6146 Pseudomonas aeruginosa PA1962 [acyl-carrier-protein] phosphodiesterase (EC 31414) 

3_1_4_14 4450 Mycoplasma genitalium MG333 [acyl-carrier-protein] phosphodiesterase (EC 3_1_4_14) 

3_1_4_14 4627 Klebsiella pneumoniae [acyl-carrier-protein] phosphodiesterase (EC 3_1_4_14) 

3_1_4_14 4628 Klebsiella pneumoniae [acyl-carrier-protein] phosphodiesterase (EC 3_1_4_14) 

3_1_4_14 1 1678 Haemophilus influenzae HI 1366 ACYL CARRIER PROTEIN PHOSPHODIESTERASE (EC 

3_1_4_14) 

3_1_4_14 4903 Escherichia coli acpD [acyl-carrier-protein] phosphodiesterase (EC 3_1_4_14) 
3_1_4_14 3170 Enterococcus faecium (DOE) [acyl-carrier-protein] phosphodiesterase (EC 3_1_4_14) 
3_1_4_14 221 Enterococcus faecalis [acyl-carrier-protein] phosphodiesterase (EC 3_1_4_14) 
3_1_4_14 2610 Clostridium difficile EC-acpD [acyl-carrier-protein] phosphodiesterase (EC 3_1_4_14) 
3_1_4_14 560 Clostridium acetobutylicum 1367202_C1_40 [acyl-carrier-protein] phosphodiesterase (EC 
3_1_4_14) 

3_1_4_14 4472 Clostridium acetobutylicum PUTATIVE ACYL CARRIER PROTEIN PHOSPHODIESTERASE 
(EC 3_1_4_14) 

3_1_4_14 3602 Bordetella pertussis EC-acpD [acyl-carrier-protein] phosphodiesterase (EC 3_1_4_14) 

3_1_4_14 7296 Bordetella bronchiseptica [acyl-carrier-protein] phosphodiesterase (EC 3_1_4_14) 

3_1_4_14 1921 Bacillus subtilis yocJ [acyl-carrier-protein] phosphodiesterase (EC 3_1_4_14) 

3_1_4_14 3349 Bacillus subtilis yvaB [acyl-carrier-protein] phosphodiesterase (EC 3_1_4_14) 

3_1_4_16 7144 Yersinia pseudotuberculosis EC-cpdB 2',3'-CYCLIC-NUCLEOTIDE 2'-PHOSPHODIESTERASE 

PRECURSOR (EC 3_1_4_16) 

3_1_4_16 1233 Yersinia pestis EC-cpdB ^'-CYCLIC-NUCLEOTIDE 2'-PHOSPHODIESTERASE 
PRECURSOR (EC 3_1_4_16) 

3_1_4_16 61 82 Vibrio cholerae El Tor N 1 696 1 ORF03055 2\3'-CYCLIC-NUCLEOTIDE 2'- 
PHOSPHODIESTERASE PRECURSOR (EC 3_1_4_16) 

3_1_4_16 6314 Vibrio cholerae El Tor N16961 ORF03247 2\3'-CYCLIC-NUCLEOTIDE 2'- 
PHOSPHODIESTERASE PRECURSOR (EC 3_1_4_16) 

3_1_4_16 818 Streptococcus mutans 2*,3'-CYCLIC-NUCLEOTIDE 2'-PHOSPHODIESTERASE PRECURSOR 
(EC 3_1_4_16) 

3_1_4_16 1414 Staphylococcus aureus 2',3'-CYCLIC-NUCLEOTIDE 2'-PHOSPHODIESTERASE PRECURSOR 
(EC 3_1_4_16) 

3_1_4_16 2996 Staphylococcus aureus EC-cpdB 2',3'-CYCLIC-NUCLEOTIDE ^-PHOSPHODIESTERASE 
PRECURSOR (EC 3_1_4_16) 

3_1_4_16 3247 Staphylococcus aureus 2\3'-CYCLIC-NUCLEOTIDE ^-PHOSPHODIESTERASE (EC 3_1_4_16) 
3_1_4_16 330 Salmonella typhimunum cpdB TJ'-CYCLIC-NUCLEOTIDE ^-PHOSPHODIESTERASE 
PRECURSOR (EC 3_1_4_16) 

3_1_4_16 2954 Salmonella typhi 2',3'-CYCLIC-NUCLEOTIDE 2'-PHOSPHODIESTERASE PRECURSOR (EC 
3_1_4_16) 

3_1_4_16 4377 Salmonella paratyphi rj'-CYCLEC-NUCLEOTIDE 2'-PHOSPHODIESTERASE PRECURSOR 
(EC 3_1_4_16) 

3_1_4_16 4378 Salmonella paratyphi 2',3'-CYCLIC-NUCLEOTIDE ^-PHOSPHODIESTERASE PRECURSOR 
(EC3_1_4_16) 
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3_l_4_16 4379 Salmonella paratyphi 2',3'-CYCLlC-NUCLEOTIDE ^-PHOSPHODIESTERASE PRECURSOR 
(EC 3_1_4_16) 

3_1_4_I6 4380 Salmonella paratyphi 2\3'-CYCLIC-NUCLEOTIDE 2'-PHOSPHODIESTERASE PRECURSOR 

(EC 3_1_4_16) 

3_1_4_16 1501 Salmonella ententidis 2',3'-CYCLIC-NUCLEOTIDE 2'-PHOSPHODIESTERASE PRECURSOR 
(EC 3J_4_16) 

3_I_4J6 3659 Salmonella dubhn 2*,3'-CYCLIC-NUCLEOTIDE ^-PHOSPHODIESTERASE PRECURSOR (EC 
3_1_4J6) 

3_1_4_16 952 Porphyromonas gingivalis 2\3'-CYCLIC-NUCLEOTIDE 2'-PHOSPHODIESTERASE (EC 
3_1_4_16) 

3_1_4_16 1237 Pasteurella multocida EC-cpdB 2',3'-CYCLIC-NUCLEOTIDE ^PHOSPHODIESTERASE 
PRECURSOR (EC 3_1_4_16) 

3_1_4_16 6653 Klebsiella pneumoniae 2',3'-CYCLIC-NUCLEOTIDE 2'-PHOSPHODIESTERASE PRECURSOR 
(EC3_1_4_16) 

3_1_4_16 1061 Helicobacter pylori HP0104 2',3'-CYCLIC-NUCLEOTIDE 2-PHOSPHODI ESTERASE 
PRECURSOR (EC 3_1_4_16) 

3_1_4_16 100 Helicobacter pylori J99tr|Q9ZMW9 2',3'-CYCLIC-NUCLEOTIDE 2'-PHOSPHODIESTERASE 
PRECURSOR (EC 3_1_4_16) 

3_1_4_16 13456 Haemophilus influenzae HI0583 2',3'-CYCLIC-NUCLEOTIDE ^-PHOSPHODIESTERASE 
PRECURSOR (EC 3_1_4_16) 

3_1_4_16 6378 Escherichia coli cpdB 2',3'-CYCLIC-NUCLEOTIDE 2'-PHOSPHODIESTERASE PRECURSOR 
(EC 3_1_4_16) 

3_1_4_16 454 Enterococcus faecalis 2\3'-CYCLIC-NUCLEOTIDE ^-PHOSPHODIESTERASE (EC 3_1_4_16) 
3_1_4_16 741 Enterococcus faecalis EC-cpdB 2\3'-CYCLIC-NUCLEOTIDE ^-PHOSPHODIESTERASE 
PRECURSOR (EC 3_1_4_16) 

3_1_4_16 1596 Clostridium acetobutylicum 4863787_F1_2 2',3'-CYCLlC-NUCLEOTIDE 2'- 
PHOSPHODIESTERASE (EC 3_1_4_16) 

3_1_4_16 3261 Clostridium acetobutylicum 245452_C2_12 2\3'-CYCLIC-NUCLEOTIDE 2'- 
PHOSPHODIESTERASE (EC 3_1_4_16) 

3_1_4_16 784 Bacillus subtilis yfkN 2',3'-CYCLIC-NUCLEOTIDE ^-PHOSPHODIESTERASE (EC 3_1_4_16) 
3J„4J6 918 Bacillus subtilis yhcR 2',3'-CYCLIC-NUCLEOTIDE ^-PHOSPHODIESTERASE PRECURSOR 
(EC 3_1_4_16) 

3_1_4_3 2654 Staphylococcus aureus PHOSPHOLIPASE C PRECURSOR (EC 3_1_4_3) 

3_1_4_3 410 Pseudomonas aeruginosa plcH HEMOLYTIC PHOSPHOLIPASE C PRECURSOR (EC 3_1_4_3) 

3_1_4_3 1818 Pseudomonas aeruginosa plcN NON-HEMOLYTIC PHOSPHOLIPASE C PRECURSOR (EC 

3_L4_3) 

3_1_4_3 1330 Mycobacterium tuberculosis plcC NON-HEMOLYTIC PHOSPHOLIPASE C PRECURSOR (EC 
3_1_4_3) 

3_1_4_3 1331 Mycobacterium tuberculosis plcB NON-HEMOLYTIC PHOSPHOLIPASE C PRECURSOR (EC 

3_1_4_3) 

3_1_4_3 1332 Mycobacterium tuberculosis plcA NON-HEMOLYTIC PHOSPHOLIPASE C PRECURSOR (EC 
3_1_4_3) 

3_1_4_3 2600 Mycobacterium tuberculosis plcD NON-HEMOLYTIC PHOSPHOLIPASE C PRECURSOR (EC 
3_I_4_3) 

3_1_4_3 3063 Mycobacterium leprae NON-HEMOLYTIC PHOSPHOLIPASE C PRECURSOR (EC 3_1_4_3) 
3_1_4_3 3979 Mycobacterium bovistr|Q9XB13 NON-HEMOLYTIC PHOSPHOLIPASE C PRECURSOR (EC 
3_1_4_3) 

3_1_4_3 3406 Clostridium acetobutylicum 25595038_F3_4 PHOSPHOLIPASE C (EC 3_1_4_3) 

3_1_4_3 3797 Clostridium acetobutylicum 9861558_F2_2 PHOSPHOLIPASE C (EC 3_1_4_3) 

3_1_4_3 1814 Bordetella pertussis HEMOLYTIC PHOSPHOLIPASE C PRECURSOR (EC 3_1_4_3) 

3_1_5_1 7234 Yersinia pseudotuberculosis DEOXYGUANOSINETRIPHOSPHATE TRIPHOSPHOHYDROLASE 

(EC 3_1_5_1) 

3_1_5_1 2059 Yersinia pestis DEOXYGUANOSINETRIPHOSPHATE TRIPHOSPHOHYDROLASE (EC 

3_1_5_1) 

3_1_5_1 5774 Vibrio cholerae El Tor N 16961 ORF02497 DEOXYGUANOSINETRIPHOSPHATE 
TRIPHOSPHOHYDROLASE (EC 3_1_5_1) 

3_1_5_1 6819 Vibrio cholerae El Tor N 16961 ORFA0 1278 DEOXYGUANOSINETRIPHOSPHATE 
TRIPHOSPHOHYDROLASE (EC 3_1_5_1) 

31 51 1964 Salmonella typhimurium dgt DEOXYGUANOSINETRIPHOSPHATE 
TRIPHOSPHOHYDROLASE (EC 3_1_5_1) 

3_1_5_1 1960 Salmonella typhi DEOXYGUANOSINETRIPHOSPHATE TRIPHOSPHOHYDROLASE (EC 
3J_5_1) 
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3_1_5_1 3926 Salmonella paratyphi DEOXYGUANOSINETRI PHOSPHATE TR1PHOSPHOHYDROLASE (EC 
3_1_5_1) 

3_1_5_1 3927 Salmonella paratyphi DEOXYGUANOSINETRIPHOSPHATE TRIPHOSPHOHYDROLASE (EC 
3 J_5J) 

3_l_5_l 4163 Salmonella dubhn DEOXYGUANOSINETRIPHOSPHATE TRIPHOSPHOHYDROLASE (EC 
3_1_5_1) 

3_l_5_l 63 Rickettsia prowazekn RP064 DEOXYGUANOSINETRIPHOSPHATE TRIPHOSPHOHYDROLASE 
(EC 3_1_5_1) 

3_1_5_1 6937 Pseudomonas aeruginosa dgt DEOXYGUANOSINETRIPHOSPHATE 
TRIPHOSPHOHYDROLASE (EC 3_1_5_1) 

3_1_5_1 7767 Pseudomonas aeruginosa PA3043 DEOXYGUANOSINETRIPHOSPHATE 
TRIPHOSPHOHYDROLASE (EC 3_1_5_1) 

3_1_5_1 883 Porphyromonas gingivalis DEOXYGUANOSINETRIPHOSPHATE TRIPHOSPHOHYDROLASE 
(EC 3_1_5_1) 

3_1_5_1 1699 Pasteurella multocida DEOXYGUANOSINETRIPHOSPHATE TRIPHOSPHOHYDROLASE (EC 

3_1_5_1) 

3_1_5_1 1325 Mycobacterium tuberculosis dgt DEOXYGUANOSINETRIPHOSPHATE 
TRIPHOSPHOHYDROLASE (EC 3_1_5_1) 

3_1_5_1 60 Mycobacterium leprae DEOXYGUANOSINETRIPHOSPHATE TRIPHOSPHOHYDROLASE (EC 
3_1_5_1) 

3_1_5_1 2078 Mycobacterium bovis DEOXYGUANOSINETRIPHOSPHATE TRIPHOSPHOHYDROLASE (EC 
3_1_5_1) 

3_1_5_1 2912 Klebsiella pneumoniae DEOXYGUANOSINETRIPHOSPHATE TRIPHOSPHOHYDROLASE (EC 

3_1_5_1) 

3_1_5_1 2769 Haemophilus influenzae HI 1299 DEOXYGUANOSINETRIPHOSPHATE 
TRIPHOSPHOHYDROLASE (EC 3_1_5_1) 

3_1_5_1 6359 Haemophilus influenzae DEOXYGUANOSINETRIPHOSPHATE TRIPHOSPHOHYDROLASE 

(EC 3_1_5_1) 

3_1_5_1 160 Escherichia coli dgt DEOXYGUANOSINETRIPHOSPHATE TRIPHOSPHOHYDROLASE (EC 

3_1_5_1) 

3_l_5_l 1504 Enterococcus faecalis DEOXYGUANOSINETRIPHOSPHATE TRIPHOSPHOHYDROLASE (EC 

3_1_5_1) 

3_1_5_1 1447 Corynebacterium diphtheriae DEOXYGUANOSINETRIPHOSPHATE 
TRIPHOSPHOHYDROLASE (EC 3_1_5_1) 

3_ 1 _5_ 1 4161 Bordetella pertussis DEOXYGUANOSINETRIPHOSPHATE TRIPHOSPHOHYDROLASE (EC 

3_1_5_1) 

3_1_5_1 4934 Bordetella bronchiseptica DEOXYGUANOSINETRIPHOSPHATE TRIPHOSPHOHYDROLASE 

(EC 3_1_5_1) 

3_l_5_l 8121 Bordetella bronchiseptica DEOXYGUANOSINETRIPHOSPHATE TRIPHOSPHOHYDROLASE 

(EC 3_1_5_1) 

3_I_6_6 559 Pseudomonas aeruginosa betC CHOLINE-SULFATASE (EC 3_1_6_6) 

3_1_6_6 8786 Bordetella bronchiseptica CHOLINE-SULFATASE (EC 3_1_6_6) 

3_1_6_6 9144 Bordetella bronchiseptica CHOLINE-SULFATASE (EC 3_1_6_6) 

3_1_7_2 7363 Yersinia pseudotuberculosis BS-relA GUANOSINE-3\5'-BIS(DIPHOSPHATE) 3'- 

PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 2303 Yersinia pestis EC-spoT GUANOSINE-3\5'-BIS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 6458 Vibrio cholerae El TorN16961 ORF03429 GUANOSINE-3',5'-BIS(DiPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 418 Ureaplasma urealyticum UU283 PROBABLE GUANOSINE-3\5'-BIS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 595 Streptococcus pyogenes relA GUANOSINE-3',5'-BIS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_l_7_2 171 Streptococcus pneumoniae EC-spoT GUANOSINE-3',5'-BIS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 3746 Streptococcus pneumoniae GUANOSINE-3',5'-BIS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 1012 Streptococcus mutans EC-spoT GUANOSINE-3\5'-BIS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1J7_2 1877 Streptococcus equi GUANOSINE-3',5'-BIS(DIPHOSPHATE) 3'-PYROPHOSPHOHYDROLASE 
(EC 3_l_7_2) 
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3_1_7_2 38 Staphylococcus aureus GUANOSINE-3',5'-BIS(DIPHOSPHATE) 3'-PYROPHOSPHOHYDROLASE 
(EC 3_1_7_2) 

3_1_7_2 6029 Salmonella typhimurium spoT GUANOSINE-3\5'-BIS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 2094 Salmonella typhi GUANOSINE-3',5'-BIS(DIPHOSPHATE) 3'-PYROPHOSPHOHYDROLASE (EC 

3_1_7_2) 

3_1_7_2 93 Salmonella paratyphi GUANOSINE-3',5*-BIS(DIPHOSPHATE) 3-PYROPHOSPHOHYDROLASE 

(EC 3_1_7_2) 

3_1_7_2 94 Salmonella paratyphi GUANOSINE-3',5'-BIS(DIPHOSPHATE) 3'-PYROPHOSPHOHYDROLASE 

(EC 3_1_7_2) 

3_1_7_2 187 Salmonella paratyphi GUANOSINE-3\5'-BIS(DIPHOSPHATE) 3'-PYROPHOSPHOHYDROLASE 

(EC 3_1_7_2) 

3_1_7_2 3627 Salmonella paratyphi GUANOSINE-3',5'-BIS(DIPHOSPHATE) 3'-PYROPHOSPHOHYDROLASE 

(EC 3_1_7_2) 

3_1_7_2 306 Rickettsia prowazekii RP312 GUANOSINE-3\5'-BIS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 602 Rickettsia prowazekii RP624 PROBABLE GUANOSINE-3\5'-BIS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 603 Rickettsia prowazekii RP625 GUANOSINE-3',5'-BIS(DlPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 3306 Pseudomonas aeruginosa PA0431 GUANOSINE-3',5'-BIS(DIPHOSPHATE) 3*- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 6941 Pseudomonas aeruginosa spoT GUANOSINE-3',5'-BIS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 101 1 Porphyromonas gingivalis EC-spoT GUANOSlNE-3',5'-BIS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 1725 Pasteurella multocida spoT GUANOSINE-3',5-BIS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 1028 Neisseria gonorrhoeae EC-spoT GUANOSINE-3\5'-BIS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 442 Mycoplasma pneumoniae MP442 GUANOSINE-3\5'-BIS(DI PHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 1607 Mycoplasma genitalium MG278 GUANOSINE-3',5'-BIS(DIPHOSPHATE) 3 1 - 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 472 Mycobacterium tuberculosis relA GUANOSINE-3\5'-BlS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 37 Mycobacterium lepraesp|Q49640 GUANOSINE-3\5'-BIS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 1887 Mycobacterium bovis EC-spoT GUANOSfNE-3',5'-BIS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 7952 Klebsiella pneumoniae GUANOSiNE-3\5'-BlS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 7953 Klebsiella pneumoniae GUANOSINE-3',5'-BIS( DIPHOSPHATE) 3*- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 201 Helicobacter pylori HP0775 GUANOSINE-3',5'-BIS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 712 Helicobacter pylori J99 spoT GUANOSiNE-3',5'-BIS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 18233 Haemophilus influenzae HI1741 GUANOSINE-3',5'-BIS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 44 Haemophilus ducreyi EC-spoT GUANOSINE-3',5'-BIS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 3570 Escherichia coli spoT GUANOSINE-3',5'-BlS(DIPHOSPHATE) 3'-PYROPHOSPHOHYDROLASE 

(EC 3_l_7_2) 

3_1_7_2 3000 Enterococcus faecium (DOE) GUANOSINE-3',5'-BIS(DlPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 1791 Enterococcus faecalis EC-spoT GUANOSrNE-3',5 , -BIS(DIPHOSPHATE) 3 1 - 
PYROPHOSPHOHYDROLASE (EC 3_l_7_2) 

3_1_7_2 1069 Corynebacterium diphthenae GUANOSINE-3',5*-BIS(D(PHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 1921 Corynebacterium diphthenae GUANOSINE-3',5'-BIS(DlPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 
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3_1_7_2 2459 Clostridium difficile BS-relA GUANOSINE-3',5'-BIS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_l_7_2) 

3_1_7_2 3002 Clostridium acetobutylicum 26757037_C1_24 GUANOSINE-3',5'-BlS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 3003 Clostridium acetobutylicum 26214063_C1_23 GUANOSINE-3\5'-BiS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 2633 Campylobacter jejuni spoT GUANOSINE-3',5'-BIS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 543 Borrelia burgdorferi BB0198 GUANOSINE-3 , ,5'-BIS(DtPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 4193 Bordetella pertussis EC-spoT GUANOSINE-3',5'-BIS(DIPHOSPHATE) 3*- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 8956 Bordetella bronchiseptica EC-spoT GUANOSINE-3\5'-BIS(DIPHOSPHATE) 3'- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1_7_2 2753 Bacillus subtilis relA GUANOSINE-3 , ,5'-BIS(DIPHOSPHATE) 3'-PYROPHOSPHOHYDROLASE 

(EC 3_1_7_2) 

3_1 1 1 1 71 12 Vibrio cholerae El Tor N 1 696 1 ORFA 00274 phosphonoacetaidehyde hydrolase (EC 3_1 1 1 1 > 

3_1 1 1 1 907 Salmonella typhimurium phosphonoacetaidehyde hydrolase (EC 3_1 1_1_1) 

31 l_l_l 1623 Salmonella typhi phosphonoacetaidehyde hydrolase (EC 3_1 1 I 1) 

3_1 1_1_1 5021 Salmonella paratyphi phosphonoacetaidehyde hydrolase (EC 3_1 1 1 1> 

31 1_1_1 579 Salmonella ententidis phosphonoacetaidehyde hydrolase (EC 3_1 1_1_1) 

3_1 1 1 1 427 Salmonella dublm phosphonoacetaidehyde hydrolase (EC 3_1 1 1 1 ) 

3_1 1 1 1 466 Pseudomonas aeruginosa phnX phosphonoacetaidehyde hydrolase (EC 3_l 1 1 1 > 

3_1 1 1 1 8130 Pseudomonas aeruginosa PA2803 phosphonoacetaidehyde hydrolase (EC 3_1 1 1 1 > 

3_1 1 1 1 8359 Klebsiella pneumoniae phosphonoacetaidehyde hydrolase (EC 3_1 1 1 1 > 

31 1 1 1 609 Enterococcus faecium (DOE) phosphonoacetaidehyde hydrolase (EC 3_1 1_1_1) 

31 1_1_1 396 Bordetella pertussis phosphonoacetaidehyde hydrolase (EC 31 1 1 1) 

3_1 1 1 1 1936 Bordetella pertussis phosphonoacetaidehyde hydrolase (EC 3_11_1_1) 

3_1 1 1 1 1937 Bordetella pertussis phosphonoacetaidehyde hydrolase (EC 31 1 1 1 > 

3_ll_l_2 5981 Bordetella bronchiseptica PHOSPHONOACETATE HYDROLASE (EC 3_1 1_1_2) 
3_2_1_1 1 139 Streptococcus mutans DEXTRANASE PRECURSOR (EC 3_2_1_1 1) 
3_2_1_122 6142 Escherichia coll glvG MALTOSE-6'-PHOSPHATE GLUCOSIDASE (EC 3_2_1_122) 
3_2_1_122 2566 Enterococcus faecium (DOE) MALTOSE-6'-PHOSPHATE GLUCOSIDASE (EC 3_2_1_122) 
3_2_1_122 186 Clostridium difficile EC-glvG MALTOSE-6'-PHOSPHATE GLUCOSIDASE (EC 3_2_1_122) 
3_2_1_122 1473 Clostridium difficile MALTOSE-6'-PHOSPHATE GLUCOSIDASE (EC 3_2_1_122) 
3_2_1_122 1587 Clostridium difficile MALTOSE-6'-PHOSPHATE GLUCOSIDASE (EC 3_2_1_122) 
3_2_1_122 2246 Clostridium difficile MALTOSE-6'-PHOSPHATE GLUCOSIDASE (EC 3_2_1_122) 
3_2_1_122 3506 Clostridium difficile MALTOSE-6'-PHOSPHATE GLUCOSIDASE (EC 3_2_1_122) 
3_2_l_122 17 Clostridium acetobutylicum 24648390_F2_5 1 MALTOSE-6'-PHOSPHATE GLUCOSIDASE (EC 
3_2_1_122) 

3_2_1_122 947 Clostridium acetobutylicum 812552_C2_35 MALTOSE-6'-PHOSPHATE GLUCOSIDASE (EC 
3_2_l_122) 

3_2_1_122 713 Bacillus subtilis IplD MALTOSE-6'-PHOSPHATE GLUCOSIDASE (EC 3_2_1_122) 

3_2_1_122 818 Bacillus subtilis glvA MALTOSE-6'-PHOSPHATE GLUCOSIDASE (EC 3_2_1_122) 

3_2_1_135 516 Clostridium difficile BS-yvdF NEOPULLULANASE (EC 3_2_1_135) 

3_2_1_135 1042 Clostridium acetobutylicum 4462692 F2 26 neopullulanase (EC 3_2_1_135) 

3_2_1_135 1043 Clostridium acetobutylicum 14635927_F1_9 neopullulanase (EC 3_2_1_135) 

3_2_1_135 3457 Bacillus subtilis yvdF CYCLOMALTODEXTRINASE (EC 3_2_l_54)/NEOPULLULANASE 

(EC 3_2_1_135) 

3_2_1_141 1364 Salmonella typhimurium MA LTOOLIGOS YLTREHALOS E TREHALOH YDROL ASE (EC 

3_2_1_141) 

3_2_1_141 716 Salmonella typhi MALTOOLIGOSYLTREHALOSE TREHALOHYDROLASE (EC 3_2_1_141) 
3_2_1_141 3510 Salmonella paratyphi MALTOOLIGOSYLTREHALOSE TREHALOHYDROLASE (EC 
3_2_1_141) 

3_2_1_141 3896 Salmonella enteritidis MALTOOLIGOSYLTREHALOSE TREHALOHYDROLASE (EC 
3_2_1_141) 

3_2_1_141 2335 Salmonella dublin MALTOOLIGOSYLTREHALOSE TREHALOHYDROLASE (EC 
3_2_1_141) 

3_2_1_141 5452 Pseudomonas aeruginosa PA2164 MALTOOLIGOSYLTREHALOSE TREHALOHYDROLASE 
(EC 3_2_1_141) 

3_2_1_141 1185 Mycobacterium tuberculosis glgZ MALTOOLIGOSYLTREHALOSE TREHALOHYDROLASE 
(EC 3_2_1_141) 



52054390J 



-191- 



3_2_1_141 4 Mycobacterium bovis MALTOOLIGOSYLTREHALOSE TREHALOHYDROLASE (EC 
3_2_1_141) 

3_2_l_141 1424 Bordetella pertussis MALTOOLIGOSYLTREHALOSE TREHALOHYDROLASE (EC 
3_2_l_141) 

3_2_1_141 9667 Bordetella branch iseptica MALTOOLIGOSYLTREHALOSE TREHALOHYDROLASE (EC 
3_2_1_141) 

3_2_l_15 1800 Streptococcus pneumoniae POLYGALACTURONASE (EC 3_2_1_15) 

3_2_1_15 959 Staphylococcus aureus POLYGALACTURONASE (EC 3_2_1_15) 

3_2_1_15 2401 Saccharomyces cerevisiae PGU1 PROBABLE POLYGALACTURONASE YJR153W 

PRECURSOR (EC 3_2_1_15) 

3_2_1_15 663 Escherichia coh b0689 POLYGALACTURONASE PRECURSOR (EC 3_2_1_15) 

3_2_1_15 1871 Enterococcus faecium (DOE) POLYGALACTURONASE (EC 3_2_1_15) 

3_2_1_15 574 Clostridium acetobutylicum 3Q272300_C1_41 POLYGALACTURONASE (EC 3_2_l_15) 

3_2_1_15 2305 Clostridium acetobutylicum 18881 1_F3_6 POLYGALACTURONASE (EC 3_2_1_15) 

3_2_1_26 7161 Vibrio cholerae El Tor N16961ORFA00334 SUCROSE-6-PHOSPHATE HYDROLASE (EC 

3_2_1_26) 

3_2_1_26 118 Streptococcus pyogenes scrB SUCROSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_26) 
3_2_1_26 925 Streptococcus pneumoniae SUCROSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_26) 
3_2_1_26 1094 Streptococcus pneumoniae BS-sacA SUCROSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_26) 
3_2_1_26 134 Streptococcus mutans BS-sacA SUCROSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_26) 
3_2_1_26 1 Streptococcus equi BS-sacA SUCROSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_26) 
3_2_1_26 203 Staphylococcus aureus BS-sacA SUCROSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_26) 
3_2_1_26 3106 Saccharomyces cerevisiae SUC2 INVERTASE 2 (EC 3_2_1_26) 
3_2_1_26 1 122 Pasteurella multocida scrB SUCROSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_26) 
3_2_1_26 6405 Klebsiella pneumoniae SUCROSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_26) 
3_2_1_26 8027 Klebsiella pneumoniae SUCROSE HYDROLASE (EC 3_2_l_26) 
3_2_1_26 651 Enterococcus faecium (DOE) BETA-FRUCTOSIDASE (EC 3_2_1_26) 
3_2_1_26 492 Enterococcus faecalis SUCROSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_26) 
3_2_1_26 1058 Enterococcus faecalis SUCROSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_26) 
3_2_1_26 1 14 Corynebactenum diphthenae SUCROSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_26) 
3_2^L26 1056 Clostridium difficile BS-sacA SUCROSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_26) 
3_2_1_26 599 Clostridium acetobutylicum 657827_C1_44 SUCROSE-6-PHOSPHATE HYDROLASE (EC 
3_2_1_26) 

3_2_l_26 3797 Bacillus subtilis sacA SUCROSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_26) 
3_2_1_3 661 Saccharomyces cerevisiae SGA1 GLUCOAMYLASE, INTRACELLULAR SPORULATION- 
SPECIFIC (EC 3_2_1_3) 

3_2_1_3 2103 Saccharomyces cerevisiae YMR317W GLUCOAMYLASE S1/S2 (EC 3_2_1_3) 
3_2_1_3 4278 Saccharomyces cerevisiae MUC1 GLUCOAMYLASE S1/S2 (EC 3_2_1_3) 
3_2_1_3 5542 Saccharomyces cerevisiae YDL037C GLUCOAMYLASE S1/S2 (EC 3_2_1_3) 
3_2_1_3 6869 Saccharomyces cerevisiae YJR151C GLUCOAMYLASE S1/S2 (EC 3_2_1_3) 
3_2_1_3 161 Neurospora crassa gla-1 GLUCOAMYLASE PRECURSOR (EC 3_2_1_3) 
3_2_1_3 20249 Neurospora crassa GLUCOAMYLASE (EC 3_2_1_3) 

3_2_1_3 577 Mycobacterium tuberculosis Rv2402 GLUCOAMYLASE Gl AND G2 PRECURSOR (EC 3_2_1_3) 

3_2_1_3 2347 Mycobacterium leprae GLUCOAMYLASE Gl AND G2 PRECURSOR (EC 3_2_1_3) 

3_2_1_3 2296 Mycobacterium bovis GLUCOAMYLASE Gl AND G2 PRECURSOR (EC 3_2_1_3) 

3_2_1_4 5496 Yersinia pseudotuberculosis EC-yhjM ENDOGLUCANASE (EC 3_2_1_4) 

3_2_1_4 3516 Yersinia pestis EC-yhjM ENDOGLUCANASE (EC 3_2_1_4) 

3_2_1_4 244 Streptococcus pneumoniae BS-yhfE ENDOGLUCANASE (EC 3_2_1_4) 

3_2_1_4 2194 Staphylococcus aureus BS-yhfE ENDOGLUCANASE (EC 3_2_I_4) 

3_2_1_4 2723 Salmonella typhimunum bcsC ENDOGLUCANASE (EC 3_2_1_4) 

3_2_1_4 2742 Salmonella typhi ENDOGLUCANASE (EC 3_2_1_4) 

3_2_1_4 886 Salmonella paratyphi ENDOGLUCANASE (EC 3_2_1_4) 

3_2_1_4 3498 Salmonella enteritidis ENDOGLUCANASE (EC 3_2_1_4) 

3_2_1_4 3942 Salmonella dublin ENDOGLUCANASE PRECURSOR (EC 3_2_1_4) 

3_2_1_4 1964 Pseudomonas aeruginosa PA3461 ENDOGLUCANASE (EC 3_2_1_4) 

3_2_1_4 2876 Mycobacterium tuberculosis Rvl090 ENDOGLUCANASE I PRECURSOR (EC 3_2_1_4) 

3_2_1_4 3522 Mycobactenum tuberculosis eel A ENDOGLUCANASE A PRECURSOR (EC 3_2_1_4) 

3_2_1_4 5780 Mycobacterium tuberculosis Rvl987 ENDOGLUCANASE E-4 PRECURSOR (EC 3_2_1_4) 

3_2_1_4 47 Mycobacterium bovis ENDOGLUCANASE A PRECURSOR (EC 3_2_1_4) 

3_2J_4 2050 Mycobacterium bovis ENDOGLUCANASE I PRECURSOR (EC 3_2_1_4) 

3_2_1_4 4529 Mycobacterium bovis ENDOGLUCANASE E-4 PRECURSOR (EC 3_2_1_4) 

3_2_1_4 3008 Klebsiella pneumoniae ENDOGLUCANASE (EC 3_2_1_4) 
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3_2_1_4 3009 Klebsiella pneumoniae ENDOGLUCANASE (EC 3_2J_4) 
3_2_I_4 5843 Klebsiella pneumoniae ENDOGLUCANASE PRECURSOR (EC 3_2_1_4) 
3_2_1_4 6063 Escherichia coli yhjM ENDOGLUCANASE (EC 3_2_1_4) 
3_2_1_4 1437 Enterococcus faecium (DOE) ENDOGLUCANASE M (EC 3_2_1_4) 
3_2_1_4 380 Clostridium difficile BS-yhfE ENDOGLUCANASE (EC 3_2_1_4) 
3_2_1_4 2852 Clostridium difficile ENDOGLUCANASE H PRECURSOR (EC 3_2_1_4) 
3_2_1_4 103 Clostridium acetobutylicum34417250_Cl_120 ENDOGLUCANASE D (EC 3_2_l_4) 
3_2_1_4 173 Clostridium acetobutylicum 19532877_F1_34 ENDOGLUCANASE (EC 3_2_1_4) 
3_2_1_4 733 Clostridium acetobutylicum 36521883_C3_59 ENDOGLUCANASE M (EC 3_2_1_4) 
3_2_1_4 734 Clostridium acetobutylicum 14742887_C2_50 ENDOGLUCANASE M (EC 3_2_1_4) 
3_2_1_4 735 Clostridium acetobutylicum 1070328_C3_58 ENDOGLUCANASE (EC 3_2_1_4) 
3_2_1_4 942 Clostridium acetobutylicum 39843_C2_37 ENDOGLUCANASE E (EC 3_2_1_4) 
3_2_1_4 949 Clostridium acetobutylicum 30203377_C3_76 ENDOGLUCANASE G (EC 3_2_1_4) 
3_2_1_4 950 Clostridium acetobutylicum 234642 1 8_C3_75 ENDOGLUCANASE A (EC 3_2_1_4) 
3_2_1_4 953 Clostridium acetobutylicum 7063812_C1_59 ENDOGLUCANASE G (EC 3_2_1_4) 
3_2_1_4 954 Clostridium acetobutylicum 24414135_C1_58 ENDOGLUCANASE B (EC 3_2_1_4) / 
EXOGLUCANASE (EC 3_2_1_91) 

3_2_1_4 955 Clostridium acetobutylicum 1204687_C3_73 ENDOGLUCANASE F (EC 3_2_1_4) 
3_2_1_4 1 106 Clostridium acetobutylicum 13875443_F2_24 ENDOGLUCANASE (EC 3_2_1_4) 
3_2_1_4 1622 Clostridium acetobutylicum 14252318_C1_17 ENDOGLUCANASE D (EC 3_2_1_4) 
3_2_l_4 1624 Clostridium acetobutylicum 23675260_C3_36 ENDOGLUCANASE D (EC 3_2_1_4) 
3_2_1_4 2244 Clostridium acetobutylicum 2356481 3_C2_29 ENDOGLUCANASE G (EC 3_2_1_4) 
3_2_1_4 2770 Clostndium acetobutylicum 4703218_C1_17 ENDOGLUCANASE B (EC 3_2_1_4) 
3_2_1_4 3429 Clostridium acetobutylicum 34188805_C2_19 ENDOGLUCANASE G (EC 3_2_1_4) 
3_2_1_4 3431 Clostridium acetobutylicum 9767887_C1_16 ENDOGLUCANASE G (EC 3_2_1_4) 
3_2_1_4 3650 Clostridium acetobutylicum 914840_F3_3 ENDOGLUCANASE H (EC 3_2_1_4) 
3_2_1_4 1020 Bacillus subtihs yhfE ENDOGLUCANASE (EC 3_2_1_4) 
3_2_1_4 1812 Bacillus subtilis bglC ENDOGLUCANASE PRECURSOR (EC 3_2_1_4) 
3_2_1_4 1861 Bacillus subtilis yoaJ MAJOR EXTRACELLULAR ENDOGLUCANASE PRECURSOR (EC 
3_2_1_4) 

3_2_I_4 2876 Bacillus subtilis ysdC ENDOGLUCANASE M (EC 3_2_1_4) 

3_2_1_41 197 Streptococcus pyogenes pulA PULLULANASE (EC 3_2_1_41) 

3_2_1_41 240 Streptococcus pneumoniae PULLULANASE (EC 3_2_1_41) 

3_2_1_41 1354 Streptococcus pneumoniae PULLULANASE PRECURSOR (EC 3_2_1_41) 

3_2_1_41 684 Streptococcus equi PULLULANASE PRECURSOR (EC 3_2_1_41) 

3_2_1_41 731 Streptococcus equi PULLULANASE (EC 3_2_1_4I) 

3_2_]_41 306 Klebsiella pneumoniae PULLULANASE PRECURSOR (EC 3_2_1_41) 

3_2J_41 2346 Klebsiella pneumoniae PULLULANASE PRECURSOR (EC 3_2_l_4i) 

3_2_1_41 2347 Klebsiella pneumoniae PULLULANASE PRECURSOR (EC 3_2_1_41) 

3_2_1_41 3125 Klebsiella pneumoniae PULLULANASE PRECURSOR (EC 3_2_1_41) 

3_2_1_41 3127 Klebsiella pneumoniae PULLULANASE PRECURSOR (EC 3_2_1_41) 

3_2_1_41 3128 Klebsiella pneumoniae PULLULANASE PRECURSOR (EC 3_2_1_41) 

3_2_1_41 21 1 Corynebacterium diphtheriae PULLULANASE PRECURSOR (EC 3_2_1_41) 

3_2_1_41 393 Clostridium difficile PULLULANASE (EC 3_2_1_41) 

3_2_1_41 1034 Clostridium acetobutylicum 891882_F1_5 PULLULANASE PRECURSOR (EC 3_2_1_41) 
3_2_1_41 3863 Clostridium acetobutylicum 3141500_C3_4 PULLULANASE (EC 3_2_1_41) 
3_2_1_41 2987 Bacillus subtilis amyX PULLULANASE PRECURSOR (EC 3_2_1_41) 
3_2_1_54 769 Streptococcus pyogenes amyB CYCLOMALTODEXTRINASE (EC 3_2_1_54) 
3_2_1_54 1205 Streptococcus equi BS-yvdF CYCLOMALTODEXTRINASE (EC 3_2_1_54) 
3_2_1_54 2146 Mycobacterium leprae CYCLOMALTODEXTRINASE (EC 3_2_1_54) 

3_2_1_54 3457 Bacillus subtilis yvdF CYCLOMALTODEXTRINASE (EC 3_2_l_54)/NEOPULLULANASE (EC 
3_2_1_135) 

3_2_1_55 2898 Enterococcus faecium (DOE) BS-abfA ALPHA-L- ARABINOFURANOS 1 DASE 1 (EC 3_2_1_55) 
3_2_1_55 20 Clostridium acetobutylicum 3949092_F3_100 ALPHA-L- ARABINOFURANOSIDASE (EC 

3_2_1_55) 

3_2_1_55 3970 Clostndium acetobutylicum 17038412_F2_1 BETA-XYLOSIDASE (EC 3_2_1_37) / ALPHA-L- 
ARABINOFURANOSIDASE (EC 3_2_1_55) 

3_2_1_55 2845 Bacillus subtilis xsa ALPHA-L- ARABINOFURANOSIDASE (EC 3_2_1_55) 

3_2_1_55 2866 Bacillus subtilis abfA ALPHA-L- ARABINOFURANOSIDASE 1 (EC 3_2_l_55) 

3_2_1_58 3283 Saccharomyces cerevisiae EXG1 GLUCAN 1,3-BETA-GLUCOSIDASE l/II PRECURSOR (EC 

3_2_1_58) 
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3_2_1_58 3959 Saccharomyces cerevisiae EXG2 GLUCAN 1,3-BETA-GLUCOSIDASE 2 PRECURSOR (EC 
3 2 t 58) 

3l2_l_58 4377 Saccharomyces cerevisiae BGL2 GLUCAN 1,3-BETA-GLUCOSIDASE PRECURSOR (EC 

3_2_1_58) 

3_2_1_58 6951 Saccharomyces cerevisiae SPR1 SPORULATION-SPECIFIC GLUCAN 1,3-BETA- 
GLUCOSIDASE PRECURSOR (EC 3_2_1_58) 

3_2_1_58 3959 Pseudomonas aeruginosa PA1 163 GLUCAN 1,3-BETA-GLUCOSIDASE PRECURSOR (EC 
3 2 1_58) 

3_2_1_58 20395 Neurospora crassa GLUCAN 1,3-BETA-GLUCOSIDASE PRECURSOR (EC 3_2_1_58) 
3_2_1_58 2958 Clostndium difficile GLUCAN 1,3-BETA-GLUCOSIDASE I/II PRECURSOR (EC 3_2_1_58) 
3_2_1_65 3452 Clostridium acetobutylicum 23600003_F1_2 LEVANASE (EC 3_2_1_65) 
3_2_1_65 2696 Bacillus subtilis sacC LEVANASE (EC 3_2_1_65) 
3_2_1_65 3441 Bacillus subtilis yveB LEVANASE (EC 3_2_1_65) 

3_2_1_70 48 Streptococcus pyogenes dexB GLUCAN 1,6-ALPHA-GLUCOSIDASE (EC 3_2_1_70) 
3_2_1_70 1375 Streptococcus pneumoniae tr|O07337 GLUCAN 1,6-ALPHA-GLUCOSIDASE (EC 3_2_1_70) 
3_2_1_70 1417 Streptococcus mutans BS-yvdL GLUCAN 1,6-ALPHA-GLUCOSIDASE (EC 3_2_1_70) 
3_2_1_70 707 Streptococcus equi BS-yvdL GLUCAN 1,6-ALPHA-GLUCOSIDASE (EC 3_2_1_70) 
3 2_1_70 1389 Enterococcus faecium (DOE) GLUCAN 1,6-ALPHA-GLUCOSIDASE (EC 3_2_1_70) 
3_2_1_70 2606 Enterococcus faecalis GLUCAN 1,6-ALPHA-GLUCOSIDASE (EC 3_2_1_70) 
3 2_1_73 1672 Streptococcus mutans EC-yhjM BETA-GLUCANASE PRECURSOR (EC 3_2_1_73) 
3_2_1_73 478 Clostridium acetobutylicum 35320300_C1_60 BETA-GLUCANASE (EC 3_2_l_73) 
3_2_1_73 3900 Bacillus subtilis bglS BETA-GLUCANASE PRECURSOR (EC 3_2_1_73) 
3 2 1 74 2831 Clostridium acetobutylicum 3539468 1_F1_1 glucan 1 ,4-beta-glucosidase (EC 3_2_1_74) 
3~2_1_78 939 Clostridium acetobutylicum 5267842_C2_39 MANNAN ENDO-l,4-BETA-MANNOSIDASE A 
AND B (EC 3_2_1_78) 

3_2_1_78 940 Clostridium acetobutylicum 34178552_C1_33 MANNAN ENDO- 1 ,4-BETA-MANNOSIDASE A 
AND B (EC 3_2_1_78) 

3_2_1_78 941 Clostridium acetobutylicum 26361302_C2_38 MANNAN ENDO- 1 ,4-BETA-MANNOSIDASE A 
AND B (EC 3_2_1_78) 

3_2_1_78 3531 Clostridium acetobutylicum 15785442_C2_7 MANNAN ENDO- 1 ,4-BETA-MANNOSIDASE A 
ANDB(EC3_2_1_78) 

3_2_1_78 3532 Clostridium acetobutylicum 7308402_C2_6 MANNAN EN DO- 1 ,4-BETA-MANNOSIDASE A 
AND B (EC 3_2_1_78) 

3 2 1 78 588 Bacillus subtilis ydhT MANNAN ENDO- 1 ,4-BETA-MANNOSIDASE (EC 3_2_1_78) 

3~2~1~8 6615 Vibrio cholerae El Tor N16961ORFA0101 1 ENDO- 1 ,4-BETA-XYLAN ASE A PRECURSOR (EC 

3_2_1_8) 

3 2_1_8 1312 Streptococcus mutans ENDO- 1 ,4-BETA-XYLAN ASE B (EC 3_2_l_8) 

3_2_1_8 8136 Pseudomonas aeruginosa PA2783 ENDO- 1 ,4-BETA-XYLAN ASE A PRECURSOR (EC 3_2_l_8) 

3_2_1_8 587 Mycobacterium leprae ENDO-l,4-BETA-XYLANASE D (EC 3_2_1_8) 

3_2_1_8 4055 Klebsiella pneumoniae ENDO- 1,4-B ETA-XYLAN ASE Z PRECURSOR (EC 3_2_1_8) 

3_2_1_8 6161 Escherichia coli yieL ENDO-l,4-BETA-XYLANASE Z PRECURSOR (EC 3_2_1_8) 

3_2_1_8 1650 Enterococcus faecalis BS-yjeA ENDO-1 ,4-BETA-XYLAN ASE D (EC 3_2_1_8) 

3_2_1_8 1151 Clostridium difficile ENDO- 1 ,4- BETA-XYLAN ASE D (EC 3_2_1_8) 

3_2_1_8 1 189 Clostridium difficile ENDO-1 ,4-BET A- XYLANASE D (EC 3_2_1_8) 

3_2_1_8 996 Clostridium acetobutylicum 3995468_F2_15 ENDO-l,4-BETA-XYLANASE B (EC 3_2_1_8) 

3_2_l_8 1 158 Clostridium acetobutylicum 3386541_C2jH ENDO- 1,4- BET A-XYLANASE A (EC 3_2_1_8) 

3_2_1_8 1 161 Clostridium acetobutylicum 4725453_C3_34 ENDO- 1 ,4-BET A-XYLANASE Z (EC 3_2_1_8) 

3_2_1_8 1 162 Clostridium acetobutylicum 26369562_C3_47 ENDO- 1,4-BET A-XYLANASE D (EC 3_2_1_8) 

3_2_I_8 1266 Clostridium acetobutylicum 36229625_F1_2 ENDO- 1,4-BET A-XYLANASE Z (EC 3_2_1_8) 

3_2_1_8 3497 Clostridium acetobutylicum 23631300_C1_10 ENDO-l,4-BETA-XYLANASE A (EC 3_2_1_8) 

3_2_1_8 3558 Clostridium acetobutylicum 821093_F1_1 ENDO-l,4-BETA-XYLANASE Z (EC 3_2_1_8) 

3_2_1_8 965 Bacillus subtilis yheN ENDO-l,4-BETA-XYLANASE D (EC 3_2_1_8) 

3_2_1_8 121 1 Bacillus subtilis yjeA ENDO- 1 ,4-B ETA-XYLANASE D (EC 3_2_1_8) 

3_2_1_8 1882 Bacillus subtilis xynA ENDO- 1,4-BET A-XYLANASE A (EC 3_2_1_8) 

3_2_1_8 3926 Bacillus subtilis yxiA ENDO-1.4-BET A-XYLANASE Z (EC 3_2_1_8) 

3_2_1_80 532 Streptococcus mutans FRUCTAN B ET A- F RUCT OS I DAS E PRECURSOR (EC 3_2_1_80) 

3_2_1_81 2950 Pseudomonas aeruginosa PA1046 BETA-AGARASE B (EC 3_2_1_81) 

3_2_1_83 51 Clostridium acetobutylicum22439426_F3_127 KAPPA-CARRAGEENASE (EC 3_2_1_83) 

3_2_!_85 168 Streptococcus pyogenes lacG 6-PHOSPHO-BETA-GALACTOSIDASE (EC 3_2_1_85) 

3_2_1_85 144 Streptococcus pneumoniae 6-PHOSPHO-BETA-GALACTOSIDASE (EC 3_2_1_85) 

3_2_1_85 1451 Streptococcus pneumoniae 6-PHOSPHO-BETA-GALACTOSIDASE (EC 3_2_1_85) 

3_2_1_85 1373 Streptococcus mutans 6-PHOSPHO-BETA-GALACTOSIDASE (EC 3_2_1_85) 
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3_2_1_85 365 Staphylococcus aureussp|Pl 1 175 6-PHOSPHO-BETA-GALACTOSIDASE (EC 3_2_1_85) 
3_2_1_85 2998 Escherichia coli ebgA 6-PHOSPHO-BETA-GALACTOSIDASE (EC 3_2_1_85) 
3_2_1_85 2951 Enterococcus faecium (DOE) 6-PHOSPHO-BETA-GALACTOSIDASE (EC 3_2_1_85) 
3_2_1_85 498 Enterococcus faecalis 6-PHOSPHO-BETA-GALACTOSIDASE (EC 3_2_1_85) 
3_2_1_85 3038 Clostndium acetobutylicum 24805252_F2_4 6-PHOSPHO-BETA-GALACTOSIDASE (EC 
3_2_1_85) 

3_2_1_86 6489 Yersinia pseudotuberculosis EC-bglA 6-PHOSPHO-BETA-GLUCOSIDASE BGLA (EC 
3_2_1_86) 

3_2_1_86 7889 Yersinia pseudotuberculosis EC-ceiF 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_l_86) 
3_2_1_86 2467 Yersinia pestis EC-celF PROBABLE 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 2518 Yersinia pestis EC-bglA 6-PHOSPHO-BETA-GLUCOSIDASE BGLA (EC 3_2_1_86) 
3_2_1_86 5 109 Vibrio cholerae El Tor N16961 ORF01667 PROBABLE 6-PHOSPHO-BETA-GLUCOSIDASE 
(EC 3_2_1_86) 

3_2_1_86 5364 Vibrio cholerae El Tor N16961 ORF01994 6-PHOSPHO-BETA-GLUCOSIDASE BGLA (EC 

3_2_1_86) 

3_2_1_86 395 Streptococcus pyogenes bglA 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 494 Streptococcus pneumoniae EC-bglB 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 590 Streptococcus pneumoniae EC-bglA 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 901 Streptococcus pneumoniae 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 400 Streptococcus mutans 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_l_86 1031 Streptococcus mutans EC-bglA 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 1871 Streptococcus mutans EC-bglB 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_I_86) 
3_2_1_86 477 Streptococcus equi BS-bglH 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2 J_86) 
3_2_1_86 1877 Staphylococcus aureus EC-bglA 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 5305 Salmonella typhimurium bglA 6-PHOSPHO-BETA-GLUCOSIDASE BGLA (EC 3_2_1_86) 
3_2_1_86 6186 Salmonella typhimurium celF 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 564 Salmonella typhi 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 3604 Salmonella typhi 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 2964 Salmonella paratyphi 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 2965 Salmonella paratyphi 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 4784 Salmonella paratyphi 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 241 Salmonella enteritidis 6-PHOSPHO-BETA-GLUCOSIDASE BGLA (EC 3_2_1_86) 
3_2_1_86 2352 Salmonella ententidis 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 949 Salmonella dublin 6-PHOSPHO-BETA-GLUCOSIDASE BGLA (EC 3_2_1_86) 
3_2_1_86 4200 Salmonella dublin 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 1669 Klebsiella pneumoniae PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 3034 Klebsiella pneumoniae PROBABLE 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 3930 Klebsiella pneumoniae 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 3931 Klebsiella pneumoniae 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 4084 Klebsiella pneumoniae 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_t_86 5265 Klebsiella pneumoniae 6-PHOSPHO-BETA-GLUCOSIDASE BGLA (EC 3_2_1_86) 
3_2_1_86 5490 Klebsiella pneumoniae 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 5491 Klebsiella pneumoniae 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 5492 Klebsiella pneumoniae 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_l_86 5653 Klebsiella pneumoniae 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 7042 Klebsiella pneumoniae PROBABLE 6-PHOSPHO-BETA-GLUCOSIDASE (EC3_2_l_86) 
3_2_1_86 7043 Klebsiella pneumoniae PROBABLE 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_l_86) 
3_2_1_86 2645 Escherichia coli ascB 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 5069 Escherichia coli celF 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 6535 Escherichia coli bglA 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 6551 Escherichia coli bglB 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 1705 Enterococcus faecium (DOE) 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 1706 Enterococcus faecium (DOE) 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 3825 Enterococcus faecium (DOE) 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 490 Enterococcus faecalis 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 671 Enterococcus faecalis 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 1 167 Enterococcus faecalis EC-celF 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 1192 Enterococcus faecalis EC-bglA 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 1402 Enterococcus faecalis 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 1403 Enterococcus faecalis EC-ascB 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 567 Clostridium difficile EC-celF 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
3_2_1_86 973 Clostridium difficile 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 
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3 2 1 86 1 123 Clostridium difficile 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 

3~2~f 86 1484 Clostridium difficile EC-bglA 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 

3 2 1 86 2737 Clostridium difficile 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_l_86) 

3JM_86 3491 Clostridium difficile BS-bglH 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 

3 2 1 86 3492 Clostridium difficile 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 

3~2~f 86 307 Clostridium acetobutyl.cum 978437_C1_70 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 

3"2J_86 386 Clostridium acetobutylicum 20980052_F3_47 6-PHOSPHO-BETA-GLUCOSIDASE (EC 

3 2 186) 

3l2_l_86 497 Clostridium acetobutylicum 34413187_C2_63 6-PHOSPHO-BETA-GLUCOSIDASE (EC 
3 2 1 86) 

3 ~2J_86 1894 Clostridium acetobutylicum 362250 1 2_C3_26 6-PHOSPHO-BETA-GLUCOSIDASE (EC 
3 2 1 86) 

3~2jl86 2681 Clostridium acetobutylicum 10820338_F1_3 6-PHOSPHO-BETA-GLUCOSIDASE (EC 
3_2_1_86) 

3 2_1_86 342 Bacillus subtilis yckE 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 

3_2_1_86 3849 Bacillus subtilis licH 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1 _86) 

3_2J_86 3919 Bacillus subtilis bglH 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 

3 2 1 86 4005 Bacillus subtilis bglA 6-PHOSPHO-BETA-GLUCOSIDASE (EC 3_2_1_86) 

3~2_1_89 4501 Yersinia pseudotuberculosis A RABINOGALACTAN ENDO-1 ,4-BETA-GALACTOSIDASE 

PRECURSOR (EC 3_2J_89) 

3_2_1_89 1 119 Yersinia pestis BS-yvfO A RABINOGALACTAN ENDO-1, 4-BETA-GALACTOSIDASE 
PRECURSOR (EC 3_2_1_89) 

3_2_1_89 7095 Klebsiella pneumoniae A RABINOGALACTAN ENDO-1, 4-BETA-GALACTOSIDASE 
PRECURSOR (EC 3_2_1_89) 

3_2_1_89 7096 Klebsiella pneumoniae A RABINOGALACTAN ENDO-1, 4-BETA-GALACTOSIDASE 
PRECURSOR (EC 3_2_1_89) 

3_2_1_89 2952 Enterococcus faecium (DOE) BS-yvfO A RABINOGALACTAN ENDO- 1 ,4-BETA- 
GALACTOSIDASE PRECURSOR (EC 3_2_1_89) 

3_2_1_89 3186 Clostridium acetobutylicum 20604827_F1_1 ARAB INOGALACTAN ENDO-1, 4-BETA- 
GALACTOSIDASE (EC 3_2_1_89) 

3_2_1_89 3407 Bacillus subtilis yvfO ARAB INOGALACTAN ENDO-1, 4-BETA-GALACTOSIDASE (EC 
3_2_1_89) 

3_2_1_91 101 Neurospora crassa CBH-1 EXOGLUCANASE 1 PRECURSOR (EC 3_2_1_91) 
3_2_1_91 954 Clostridium acetobutylicum 24414135_C1_58 ENDOGLUCAN AS E B (EC 3_2_1_4) / 
EXOGLUCANASE (EC 3_2_1_91) 

3 2_1_91 2431 Clostridium acetobutylicum 33788263_C2_30 cellulose 1 ,4-beta-cellobiosidase (EC 3_2_l_91) 
3_2_i_93 5327 Yersinia pseudotuberculosis EC-treC TREHALOSE-6-PHOSPHATE HYDROLASE (EC 
3 2 1 93) 

3~2_1_93 3394 Yersinia pestis EC-treC TREHALOSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_93) 
3_2_1_93 4757 Vibnocholerae El Tor N16961 ORF0I21 1 TREHALOSE-6-PHOSPHATE HYDROLASE (EC 

3_2_1_93) 

3 2 1_93 508 Streptococcus pyogenes dexS TREHALOSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_93) 
3 2_1_93 558 Streptococcus pneumoniae EC-treC TREHALOSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_93) 
3 2 1 93 1556 Streptococcus mutans EC-treC TREHALOSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_93) 
3 _ 2_1_93 3827 Staphylococcus aureus EC-treC TREHALOSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_93) 
3_2_1_93 5505 Salmonella typhimurium olgH TREHALOSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_93) 
3_2_1_93 850 Salmonella typhi TREHALOSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_93) 
3_2_1_93 1451 Salmonella paratyphi TREHALOSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_93) 
3_2_1_93 1452 Salmonella paratyphi TREHALOSE-6- PHOSPHATE HYDROLASE (EC 3_2_l_93) 
3_2_1_93 2658 Salmonella enterittdis TREHALOSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_93) 
3_2_1_93 1310 Salmonella dublin TREHALOSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_93) 
3_2_1_93 7048 Klebsiella pneumoniae TREHALOSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_93) 
3_2_1_93 6388 Escherichia coli treC TREHALOSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_93) 
3_2_1_93 1352 Enterococcus faecium (DOE) EC-treC TREHALOSE-6-PHOSPHATE HYDROLASE (EC 
3 2_1_93) 

3_2_1_93 3496 Clostridium difficile EC-treC TREHALOSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_93) 
3_2_1_93 781 Bacillus subtilis treA TREHALOSE-6-PHOSPHATE HYDROLASE (EC 3_2_1_93) 
3_2_1_99 2875 Bacillus subtilis abnA ARABINAN ENDO-l,5-ALPHA-L-ARABINOSIDASE A (EC 3_2_1_99) 
3_2_2_1 1353 Staphylococcus aureus EC-yaaF INOSINE-URIDINE PREFERRING NUCLEOSIDE 
HYDROLASE (EC 3_2_2_1) 

3_2_2_1 2631 Staphylococcus aureus INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE (EC 

3_2_2_1) 
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3_2_2_1 3427 Salmonella typhimurium yaaF INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE 
(EC 3 2 2 1) 

3_2_2J~6382 Salmonella typhimurium ybeK INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE 

(EC 3_2_2_1) 

3_2_2_1 126 Salmonella typhi INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE (EC 3_2_2_1) 
3_2_2_1 4277 Salmonella typhi INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE (EC 3_2_2_l) 
3_2_2_1 3596 Salmonella paratyphi INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE (EC 

3_2_2J) 

3_2_2_1 3597 Salmonella paratyphi INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE (EC 

3_2_2_1) 

3_2_2_1 4886 Salmonella paratyphi INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE (EC 

3_2_2_1) 

3_2_2_1 7253 Salmonella paratyphi INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE (EC 

3_2_2_1) 

3_2_2_1 3872 Salmonella enteritidis INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE (EC 

3_2_2_1) 

3_2_2_1 1489 Saccharomyces cerevisiae URH1 INOSINE-URIDINE PREFERRING NUCLEOSIDE 
HYDROLASE (EC 3_2_2_1) 

3_2_2_1 3245 Pseudomonas aeruginosa PA0143 INOSINE-URIDINE PREFERRING NUCLEOSIDE 
HYDROLASE (EC 3_2_2_1) 

3_2_2_1 787 Pasteurella multocida iunH INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE (EC 

3_2_2_1) 

3_2_2_1 1884 Mycobacterium tuberculosis iunH INOSINE-URIDINE PREFERRING NUCLEOSIDE 
HYDROLASE (EC 3_2_2_1) 

3_2_2_1 1475 Mycobacterium bovis EC-ybeK INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE 
(EC 3_2_2_1) 

3_2_2_1 2268 Mycobacterium bovis INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE (EC 

3_2_2_1) 

3_2_2_1 1890 Klebsiella pneumoniae INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE (EC 

3_2_2_1) 

3_2_2_1 3315 Klebsiella pneumoniae INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE (EC 

3_2_2_1) 

3_2_2_1 3316 Klebsiella pneumoniae INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE (EC 

3_2_2_1) 

3_2_2_1 30 Escherichia coli yaaF INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE (EC 

3_2_2_1) 

3_2_2_1 4573 Escherichia coli ybeK INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE (EC 

3_2_2_1) 

3_2_2_1 5314 Escherichia coli yeiK INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE (EC 
3_2_2_1) 

3_2_2_1 1213 Enterococcus faecium (DOE) INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE 

(EC 3_2_2_1) 

3_2_2_1 680 Enterococcus faecalis EC-yaaF INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE 
(EC 3_2_2_1) 

3_2_2_1 1320 Corynebacterium diphtheriae INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE 
(EC 3_2_2_1) ' 

3_2_2_1 1321 Corynebacterium diphtheriae INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE 
(EC 3_2_2_1) 

3_2_2_1 21 10 Corynebacterium diphtheriae INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE 
(EC3_2_2_1) 

3_2_2_t 2120 Corynebacterium diphtheriae INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE 
(EC 3_2_2_1) 

3_2_2_1 3250 Clostridium difficile EC-yaaF INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE 
(EC3_2_2_1) 

3_2_2_1 2316 Campylobacter jejuni Q0340 INOSINE-URIDINE PREFERRING NUCLEOSIDE HYDROLASE 

(EC 3_2_2_1) 

3_2_2_20 8086 Yersinia pseudotuberculosis DNA-3-METHYLADENINE GLYCOSYLASE (EC 3_2_2_20) 

3_2_2_20 2324 Yersinia pestis DNA-3-METHYLADENINE GLYCOSYLASE (EC 3_2_2_20) 

3_2_2_20 5471 Vibrio cholerae El Tor N16961 ORF02140 DNA-3-METHYLADENINE GLYCOSYLASE I (EC 

3_2_2_20) 

3_2_2_20 629 Streptococcus pyogenes tag DNA-3-METHYLADENINE GLYCOSYLASE (EC 3_2_2_20) 
3 2 2 20 1211 Streptococcus pneumoniae DNA-3-METHYLADENINE GLYCOSYLASE (EC 3_2_2_20) 
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3 2 2 20 1561 Streptococcus mutans DNA-3-METHYLADENINE GLYCOSYLASE (EC 3_2_2_20) 

3~2~2 20 1564 Streptococcus equi DNA-3-METHYLADENINE GLYCOSYLASE (EC 3_2_2_20) 

3~2~2 _ 20 2558 Staphylococcus aureustr|Q9RL93 DNA-3-METHYLADENINE GLYCOSYLASE (EC 3_2_2_20) 

3~2~2~20 2340 Salmonella typhimurium tag DNA-3-METHYLADENINE GLYCOSYLASE (EC 3_2_2_20) 

3 2 2 20 2937 Salmonella typhi DNA-3-METHYLADENINE GLYCOSYLASE (EC 3_2_2_20) 

3~2~2~20 4001 Salmonella paratyphi DNA-3-METHYLADENINE GLYCOSYLASE (EC 3_2_2_20) 

3~2 2 20 4025 Salmonella ententidis DNA-3-METHYLADENINE GLYCOSYLASE I (EC 3_2_2_20) 

3 2 2 20 562 Pseudomonas aeruginosa tag DNA-3-METHYL ADENINE GLYCOSYLASE (EC 3_2_2_20) 

3JJJ0 7840 Pseudomonas aeruginosa PA1 193 DNA-3-METHYLADENINE GLYCOSYLASE (EC 3_2_2_20) 

3 2 2 20 358 Pasteurella multocida tagl DNA-3-METHYLADENINE GLYCOSYLASE (EC 3_2_2_20) 

3~2 _ 2l20 273 Neisseria gonorrhoeae DNA-3-M ETHYL ADENINE GLYCOSYLASE (EC 3_2_2_20) 

3 2 2 20 5079 Mycobacterium tuberculosis tagA DNA-3-METHYLADENINE GLYCOSYLASE (EC 3_2_2_20) 

3~2~2_20 1 1 19 Mycobacterium lepraetr|Q49957 DNA-3-METHYLADENINE GLYCOSYLASE (EC 3_2_2_20) 

3 2 2 20 2681 Mycobacterium bovis DNA-3-METHY LADEN IN E GLYCOSYLASE (EC 3_2_2_20) 

3~2 2 20 6632 Klebsiella pneumoniae DNA-3-METHYLADENINE GLYCOSYLASE (EC 3_2_2_20) 

3~2 _ 2~20 16893 Haemophilus influenzae HI0654 DNA-3-METHYLADEMNE GLYCOSYLASE (EC 3_2_2_20) 

3~2 2 20 3469 Escherichia coli tag DNA-3-METHYLADENINE GLYCOSYLASE (EC 3_2_2_20) 

3~2~2 20 1397 Enterococcus faecalis DNA-3-METHYLADENINE GLYCOSYLASE (EC 3_2_2_20) 

3 _ 2~2 20 1534 Enterococcus faecalis DNA-3-METHYLADEN1NE GLYCOSYLASE (EC 3_2_2_20) 

3~2 2 20 1574 Corynebacterium diphtheriae DNA-3-METHYLADEN1NE GLYCOSYLASE I (EC 3_2_2_20) 

3~2~2 20 3683 Bordetella pertussis DNA-3-METHYLADENINE GLYCOSYLASE (EC 3_2_2_20) 

3 2 2 20 6172 Bordetella bronchiseptica DNA-3-METHYLADENINE GLYCOSYLASE (EC 3_2_2_20) 

3l2_2_23 5180 Yersinia pseudotuberculosis EC-mutM FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 

3 2_2_23) 

3 2 2 23 4844 Yersinia pestis EC-mutM FORMAMIDOPYRI MIDINE-DN A GLYCOSYLASE (EC 3_2_2_23) 
3l2l2_23 4103 Vibrio cholerae El TorN1696l ORF00315 FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE 

3 E 2_2"23 2 557 Ureaplasma urealyticum UU413 FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 

3~2~2~73l 190 Streptococcus pyogenes fpg FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 3_2_2_23) 
3_2_2_23 192 Streptococcus pneumoniae EC-mutM FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 

l^J>J3S9 Streptococcus mutans EC-mutM FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 

3l2l2l23 1501 Streptococcus equi EC-mutM FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 

3_2_2_23) 

3_2_2_23 1441 Staphylococcus aureus EC-mutM FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 

HJJflOCB Salmonella typhimurium fpg FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 

3_2_2_23) 

3 2_2_23 1322 Salmonella typhi FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 3_2_2_23) 
3 2 2 23 1035 Salmonella paratyphi FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 3_2_2_23) 
3l2J2_23 1036 Salmonella paratyphi FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 3_2_2_23) 
3_2_2_23 1046 Salmonella ententidis FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 3_2_2_23) 
3_2_2_23 662 Salmonella dublin FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 3_2_2_23) 
3_2_2_23 6992 Pseudomonas aeruginosa mutM FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 
3_2_2_23) 

3_2_2_23 1838 Pasteurella multocida fpg FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 3_2_2_23) 
3_2_2_23 1674 Neisseria gonorrhoeae EC-mutM FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 

3~2~2 ~23 458 Mycoplasma pneumoniae MP458 FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 

3 2 2 23) 

3X2l23 1575 Mycoplasma genitaliumsp|P55825 FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 

J3 5 1 Mycobacterium tuberculosis Rv0944 FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 

3_2_2_23) 

3_2_2_23 2864 Mycobacterium tuberculosis nei FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 
3 2 2 23) 

3~2~2l23 3096 Mycobacterium tuberculosis Rv2464c FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 

3_2_2_23) 

3_2_2_23 3983 Mycobacterium tuberculosis fpg FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 

3_2_2_23) 
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3_2_2_23 795 Mycobacterium leprae EC-mutM FORMAMIDOPYRIMEDINE-DNA GLYCOSYLASE (EC 

3 - 2 _ 2~23 } 2234 Mycobacterium leprae FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 3_2_2_23) 
3~2~2~23 2235 Mycobactenum leprae FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 3_2_2_23) 
3^2_2_23 1774 Mycobacterium bovis EC-mutM FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 

3~2l2 23 2360 Mycobacterium bovis FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 3_2_2_23) 
3_2_2_23 2398 Mycobactenum bovis FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 3_2_2_23) 
3_2_2_23 2962 Mycobactenum bovis FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 3_2_2_23) 
3_2_2_23 16255 Haemophilus influenzae HI0946 FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 
3 2_2_23) 

3_2_2_23 1549 Haemophilus ducreyi EC-mutM FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 
3 2 2 23) 

3 ~ 2 "2_23 6116 Escherichia coli mutM FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 3_2_2_23) 
3_2_2_23 1250 Enterococcus faecium (DOE) FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 

3_2_2_23) 

3_2_2_23 540 Enterococcus faecalis EC-mutM FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 

\~\~¥S\A% Corynebacterium diphtheriae FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 3_2_2_23) 
3 2 2 23 520 Corynebacterium diphtheriae FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 3_2_2_23) 
3~2l2~23 1792 Corynebacterium diphthenae PROBABLE FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE 
(EC 3_2_2_23) 

3_2_2_23 4039 Bordetella pertussis EC-mutM FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 

3l2l2l2?5975 Bordetella bronchiseptica EC-mutM FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 

3~2l2"23 } 2902 Bacillus subtilis mutM FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE (EC 3_2_2_23) 

3_2_2_4 6262 Yersinia pseudotuberculosis AMP NUCLEOSIDASE (EC 3_2_2_4) 

3_2_2_4 380 Yersinia pestis AMP NUCLEOSIDASE (EC 3_2_2_4) 

3_2_2_4 3041 Salmonella typhimurium amn AMP NUCLEOSIDASE (EC 3_2_2_4) 

3_2_2_4 4112 Salmonella typhi AMP NUCLEOSIDASE (EC 3_2_2_4) 

3_2_2_4 939 Salmonella paratyphi AMP NUCLEOSIDASE (EC 3_2_2_4) 

3_2_2_4 41 12 Salmonella enteritidis AMP NUCLEOSIDASE (EC 3_2_2_4) 

3_2_2_4 2761 Salmonella dubhn AMP NUCLEOSIDASE (EC 3_2_2_4) 

3_2_2_4 5153 Pseudomonas aeruginosa amn AMP NUCLEOSIDASE (EC 3_2_2_4) 

3_2_2_4 1598 Porphyromonas gingivalis AMP NUCLEOSIDASE (EC 3_2_2_4) 

3_2_2_4 5983 Klebsiella pneumoniae AMP NUCLEOSIDASE (EC 3_2_2_4) 

3_2_2_4 9198 Klebsiella pneumoniae AMP NUCLEOSIDASE (EC 3_2_2_4) 

3_2_2_4 1933 Escherichia coli amn AMP NUCLEOSIDASE (EC 3_2_2_4) 

3_2_2_4 721 Chlamydia trachomatis D/UW-3/Cx amn AMP NUCLEOSIDASE (EC 3_2_2_4) 

3_2_2_4 972 Chlamydia pneumoniae AR39 CP0972 AMP NUCLEOSIDASE (EC 3_2_2_4) 

3_2_2_4 826 Chlamydia pneumoniae CWL029 amn AMP NUCLEOSIDASE (EC 3_2_2_4) 

3_2_2_4 3841 Bordetella pertussis AMP NUCLEOSIDASE (EC 3_2_2_4) 

3_2_2_4 8091 Bordetella bronchiseptica AMP NUCLEOSIDASE (EC 3_2_2_4) 

3_2_2_9 7233 Yersinia pseudotuberculosis BS-yrrU 5'-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 
3 2 2_16) / S-ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 2060 Yersinia pestis BS-yrrU 5'-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2_16) / S- 
ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3 _2_2_9 6146 Vibrio cholerae El Tor N16961 ORF03010 5-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 
3 2 2 16) / S-ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

fX?J 610 Ureaplasma urealyticum UU470 5'-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2_16) 
/ S-ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 315 Treponema pallidum TP0170 5-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2_16) / S- 
ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 57 Streptococcus pyogenes pfs 5-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2_16) / S- 
ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 1569 Streptococcus pneumoniae BS-yrrU 5'-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 
3_2_2_16) / S-ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 1573 Streptococcus mutans BS-yrrU 5'-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2_16) / 
S-ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 577 Streptococcus equi BS-yrrU 5-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2_16) / S- 
ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 
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3_ 2 _2_9 2474 Staphylococcus aureus BS-yrrU S'-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2_I6) 
/S-ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_ 2 _9 1497 Salmonella typhimunum pfs 5'-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2_16) / 
S-ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 1961 Salmonella typhi 5'-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2_16) / S- 
ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 3928 Salmonella paratyphi 5'-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2_16) / S- 
ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 3929 Salmonella paratyphi 5'- METHYLTHIO ADENOSINE NUCLEOSIDASE (EC 3_2_2J6) / S- 
ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 292 Porphyromonas gingivalis BS-yrrU 5'-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 
3_2_2_16) / S-ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 183 Pasteurella multocida pfs 5-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2_16) / S- 
ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 1427 Neisseria gonorrhoeae BS-yrrU 5'-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2_16) 
/ S-ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 568 Mycobacterium tuberculosis Rv0091 5'-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 
3 2 2 16) /S-ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3~2V9 3505 Mycobacterium bovis BS-yrrU 5'-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2J6) / 
S-ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3 _2_2_9 2913 Klebsiella pneumoniae 5-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2_16) / S- 
ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_ 2 _9 1046 Helicobacter pylon HP0089 5-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2_16) / S- 
ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 83 Helicobacter pylori J99sp|Q9ZMY2 5'-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 
3_2_2_16) / S-ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 
3_2_2_9 2595 Haemophilus influenzae HI 1216 5-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 
3 2 2_16) / S-ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 1246 Haemophilus ducreyi BS-yrrU 5'-METHYLTHIO ADENOSINE NUCLEOSIDASE (EC 3_2_2_16) / 
S-ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 4358 Eschenchia coli pfs 5-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2_16) / S- 
ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 970 Enterococcus faecium (DOE) 5'-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2_16) / S- 
ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 1830 Enterococcus faecalis 5'-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2J6) / S- 
ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 2791 Enterococcus faecalis BS-yrrU 5'-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2_16) / 
S-ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 3687 Clostridium difficile 5'-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2_16) / S- 
ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 2795 Clostridium acetobutylicum 9878262_F1_4 5'-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 
3_2_2_16) / S-ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 784 Campylobacter jejuni pfs 5"-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2_16) / S- 
ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 167 Borrelia burgdorferi BB0588 5-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2_16) / S- 
ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 373 Borrelia burgdorferi BB0375 5'-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2_16) / S- 
ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 1 179 Borrelia burgdorferi BBI06 5'-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2_16) / S- 
ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_2_2_9 2720 Bacillus subtilis yrrU 5-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 3_2_2_16) / S- 
ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_3_2_1 4626 Vibrio cholerae El Tor N16961 ORF01033 ISOCHORISMATASE (EC 3_3_2_1) 
3_3_2_I 653 Streptococcus pneumoniae ISOCHORISMATASE (EC 3_3_2_1) 
3_3_2_1 3222 Staphylococcus aureus EC-yecD ISOCHORISMATASE (EC 3_3_2_1) 
3_3_2_1 3233 Salmonella typhimurium entG ISOCHORISMATASE (EC 3_3_2_1) 
3_3_2_l 4104 Salmonella typhimunum yecD ISOCHORISMATASE (EC 3_3_2_1) 
3_3_2_1 3580 Salmonella typhi ISOCHORISMATASE (EC 3_3_2_1) 
3_3_2_1 4432 Salmonella typhi ISOCHORISMATASE (EC 3_3_2_1) 
3_3_2_1 931 Salmonella paratyphi ISOCHORISMATASE (EC 3_3_2_1) 
3_3_2_1 932 Salmonella paratyphi ISOCHORISMATASE (EC 3_3_2_1) 
3_3_2_1 3526 Salmonella ententidis ISOCHORISMATASE (EC 3_3_2_1) 
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3_3_2_1 3965 Salmonella ententidis ISOCHORISMATASE (EC 3_3_2J) 
3_3_2_1 968 Salmonella dublm ISOCHORISMATASE (EC 3_3_2_1) 
3_3_2_l 2336 Pseudomonas aeruginosa PA3953 ISOCHORISMATASE (EC 3_3_2_1 ) 
3_3_2_1 4107 Pseudomonas aeruginosa ISOCHORISMATASE (EC 3_3_2_ I ) 
3_3_2_1 5525 Pseudomonas aeruginosa PA3066 ISOCHORISMATASE (EC 3_3_2J) 
3_3_2_1 6906 Pseudomonas aeruginosa PA3783 ISOCHORISMATASE (EC 3_3_2_1 ) 
3_3_2_1 7491 Pseudomonas aeruginosa PA1677 ISOCHORISMATASE (EC 3_3_2_1) 
3_3_2_1 8642 Pseudomonas aeruginosa PA5507 ISOCHORISMATASE (EC 3_3_2_t) 
3_3_2_1 2357 Klebsiella pneumoniae ISOCHORISMATASE (EC 3_3_2_1) 
3_3_2_1 4366 Klebsiella pneumoniae ISOCHORISMATASE (EC 3_3_2_1) 
3_3_2_1 7168 Klebsiella pneumoniae ISOCHORISMATASE (EC 3_3_2_1) 
3_3_2_1 9085 Klebsiella pneumoniae ISOCHORISMATASE (EC 3_3_2_1) 
3_3_2_ 1 576 Escherichia coli entB ISOCHORISMATASE (EC 3_3_2_1 ) 
3_3_2J 1824 Escherichia coli yecD ISOCHORISMATASE (EC 3_3_2_1) 
3_3_2_1 4731 Escherichia coli blOll ISOCHORISMATASE (EC 3_3_2_1) 
3_3_2 J 1983 Enterococcus faecium (DOE) ISOCHORISMATASE (EC 3_3_2_1) 
3_3_2_1 2857 Enterococcus faecium (DOE) ISOCHORISMATASE (EC 3_3_2_1) 
3_3_2_1 3848 Enterococcus faecium (DOE) ISOCHORISMATASE (EC 3_3_2_1) 
3_3_2_1 2643 Enterococcus faecalis ISOCHORISMATASE (EC 3_3_2_1) 
3_3_2_1 1077 Clostridium difficile ISOCHORISMATASE (EC 3_3_2_1) 
3_3_2_1 1628 Clostridium difficile ISOCHORISMATASE (EC 3_3_2_1) 
3_3_2_1 1629 Clostridium difficile ISOCHORISMATASE (EC 3_3_2_1) 

3_3_2_1 99 Clostridium acetobutylicuml9689005_Cl_121 ISOCHORISMATASE (EC 3_3_2_1) 

3_3_2_1 329 Clostridium acetobutylicum 2660I580_F3_58 ISOCHORISMATASE (EC 3_3_2_I) 

3_3_2_1 404 Clostridium acetobutylicum 26460885_F3_56 ISOCHORISMATASE (EC 3_3_2_1) 

3_3_2_ 1 2740 Campylobacter jejuni CjOl 19 ISOCHORISMATASE (EC 3_3_2_l) 

3_3_2_1 605 Bordetella pertussis ISOCHORISMATASE (EC 3_3_2_1) 

3_3_2J 161 1 Bordetella pertussis ISOCHORISMATASE (EC 3_3_2_1) 

3_3_2_1 8300 Bordetella bronchi septica ISOCHORISMATASE (EC 3_3_2_1) 

3_3_2_1 17 Bacillus subtilis yaal ISOCHORISMATASE (EC 3_3_2_1) 

3_3_2_1 507 Bacillus subtilis yddQ ISOCHORISMATASE (EC 3_3_2_1) 

3_3_2J 2668 Bacillus subtilis yrdC ISOCHORISMATASE (EC 3_3_2J) 

3_3_2_1 3192 Bacillus subtilis dhbB ISOCHORISMATASE (EC 3_3_2_1) 

3_3_2_t 3644 Bacillus subtilis ywoC ISOCHORISMATASE (EC 3_3_2_1) 

3_4_1 1J0 7319 Vibrio cholerae EI Tor N16961ORFA00535 BACTERIAL LEUCYL AMINOPEPTIDASE 
PRECURSOR (EC 3_4_1 1_10) 

3_4_1 1 10 2220 Eschenchia coli b2271 BACTERIAL LEUCYL AMINOPEPTIDASE PRECURSOR (EC 
3_4J 1_10) 

3_4_1 1 J2 256 Bordetella pertussis AMINOPEPTIDASE II (EC 3_4_1 1_12) 

3_4_1 1_ 12 9074 Bordetella bronchiseptica AMINOPEPTIDASE II (EC 3_4_1 1_12) 

3_4_1 1_19 7020 Pseudomonas aeruginosa PA1486 D-AMINOPEPTIDASE (EC 3_4_1 119) 

3_4_1 1_19 1569 Bordetella pertussis D-AMINOPEPTIDASE (EC 3_4_1 1_19) 

3_4_1 1_19 1570 Bordetella pertussis D-AMINOPEPTIDASE (EC 3_4_11_19) 

3_4_1 1_ 19 4227 Bordetella pertussis D-AMINOPEPTIDASE (EC 3_4_1 1_19) 

3_4_1 1_19 5512 Bordetella bronchiseptica D-AMINOPEPTIDASE (EC 3_4_1 1_19) 

3_4_1 1_19 9756 Bordetella bronchiseptica D-AMINOPEPTIDASE (EC 3_4_1 1_I9) 

3_4_14_1 1 298 Streptococcus pyogenes pepXP XAA-PRO DIPEPTIDYL-PEPTIDAS E (EC 3_4_ 1 4_ 1 1 ) 

3_4_14_1 1 845 Streptococcus pneumoniae XAA-PRO D IPEPTID YL-PEPTI DASE (EC 3_4_14_1 1) 

3_4_14_1 1 210 Streptococcus mutans EC-thyA XAA-PRO DIPEPTIDYL-PEPTIDAS E (EC 3_4_14_1 1) 

3_4_14_1 1 605 Streptococcus mutans XAA-PRO DIPEPTIDYL-PEPTIDASE (EC 3_4_!4_1 1) 

3_4_14_1 1 875 Streptococcus equi XAA-PRO DIPEPTIDYL-PEPTIDASE (EC 3_4_14_1 1) 

3_4_15_5 354 Salmonella typhimunum dcp PEPTIDYL-DIPEPTIDASE DCP (EC 3_4_15_5) 

3_4J5_5 947 Salmonella typhi PEPTIDYL-DIPEPTIDASE DCP (EC 3_4_15_5) 

3_4J5_5 4125 Salmonella paratyphi PEPTIDYL-DIPEPTIDASE DCP (EC 3_4_15_5) 

3_4_15_5 4126 Salmonella paratyphi PEPTIDYL-DIPEPTIDASE DCP (EC 3_4J5_5) 

3_4_1 5_5 273 1 Salmonella enteritidis PEPTIDYL-DIPEPTIDASE DCP (EC 3_4_15_5) 

3_4_15_5 2896 Salmonella dublin PEPTIDYL-DIPEPTIDASE DCP (EC 3_4J5_5) 

3_4_15_5 535 Porphyromonas gingivahs PEPTIDYL-DIPEPTIDASE DCP (EC 3_4J5_5) 

3_4_15_5 696 Porphyromonas gingivahs EC-prlC PEPTIDYL-DIPEPTIDASE DCP (EC 3_4_15_5) 

3_4J5_5 6742 Klebsiella pneumoniae PEPTIDYL-DIPEPTIDASE DCP (EC 3_4_15_5) 

3_4_15_5 6743 Klebsiella pneumoniae PEPTIDYL-DIPEPTIDASE DCP (EC 3_4_15_5) 

3_4_15_5 4973 Escherichia coli dcp PEPTIDYL-DIPEPTIDASE DCP (EC 3_4_15_5) 
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3_4_15_5 1 136 Corynebactenum diphthenae PEPTIDYL-Di PEPTIDASE DCP (EC 3_4_15_5) 

3_4_16_4 5028 Yersinia pseudotuberculosis D- ALAN YL-D- ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 

3_4_16_4 6013 Yersinia pseudotuberculosis EC-dacA D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 

3_4_16_4) 

3_4_16_4 7034 Yersinia pseudotuberculosis EC-dacB PENICILLIN-BINDING PROTEIN 4 (PBP-4) (D- 
ALAN YL-D- ALANINE CARBOXYPEPTIDASE) (EC 3_4_16_4) / D-ALANYL-D-ALANINE- 
ENDOPEPTIDASE (EC 3_4_99_-) 

3_4_16_4 1331 Yersinia pestis EC-dacC D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 1911 Yersinia pestis EC-dacB PENICILLIN-BINDING PROTEIN 4 PRECURSOR (PBP-4) (D- 
ALANYL-D- ALANINE CARBOXYPEPTIDASE) (EC 3_4_16 4) / D-ALANYL-D-ALANINE- 
ENDOPEPTIDASE (EC 3_4_99_-) 

3_4_16_4 4445 Yersinia pestis D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 5215 Yersinia pestis EC-dacA D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4J6_4 4491 Vibrio cholerae El Tor N16961 ORF00860 PENICILLIN-BINDING PROTEIN 4 (PBP-4) (D- 
ALANYL-D- ALANINE CARBOXYPEPTIDASE) (EC 3_4_16_4) / D-ALANYL-D-ALANINE- 
ENDOPEPTIDASE (EC 3_4_99_-) 

3_4J6_4 4781 Vibrio cholerae El Tor N16961 ORF01253 D-ALANYL-D-ALANINE CARBOXYPEPTIDASE 

(EC 3_4_16_4) 

3_4 J6_4 6785 Vibrio cholerae El Tor N 1 696 1ORFA0 1229 D-ALANYL-D-ALANINE CARBOXYPEPTIDASE 

(EC 3_4_16_4) 

3_4_16_4 272 Treponema pallidum TP0221 D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 451 Treponema pallidum TP0800 D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 376 Streptococcus pyogenes D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 590 Streptococcus pyogenes dacA D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 693 Streptococcus pyogenes D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 939 Streptococcus pyogenes D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 246 Streptococcus pneumoniae BS-yodJ D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 
3_4_16_4) 

3_4_16_4 828 Streptococcus pneumoniae BS-dacA D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 

3_4_16_4) 

3_4_16_4 333 Streptococcus mutans D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 83 Streptococcus equi D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 1 13 Streptococcus equi D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 141 Staphylococcus aureus EC-dacC D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 

3_4_16_4) 

3_4_16_4 30 Salmonella typhimurium dacC PENICILLIN-BINDING PROTEIN 6 PRECURSOR (D-ALANYL-D- 
ALANINE CARBOXYPEPTIDASE FRACTION C) (EC 3_4_16_4) 

3 4 J 6 4 677 Salmonella typhimurium phsF D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 2989 Salmonella typhimurium yfeW D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 
3_4_!6_4) 

3_4_16_4 3382 Salmonella typhimurium dacA PENICILLIN-BINDING PROTEIN 6 PRECURSOR (D-ALANYL- 
D-ALANINE CARBOXYPEPTIDASE FRACTION C) (EC 3_4_16_4) 

3_4_16_4 3590 Salmonella typhimurium dacB PENICILLIN-BINDING PROTEIN 4 (PBP-4) (D-ALANYL-D- 
ALANINE CARBOXYPEPTIDASE) (EC 3_4_16_4) / D-ALANYL-D-ALANINE-ENDOPEPTIDASE (EC 
3_4_99_-) 

3_4_16_4 572 Salmonella typhi PENICILLIN-BINDING PROTEIN 4 (PBP-4) (D-ALANYL-D-ALANINE 
CARBOXYPEPTIDASE) (EC 3_4_16_4) / D-ALANYL-D-ALANINE-ENDOPEPTIDASE (EC 3_4_99_-) 
3_4_16_4 3007 Salmonella typhi D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 3329 Salmonella typhi PENICILLIN-BINDING PROTEIN 6 PRECURSOR (D-ALANYL-D-ALANINE 
CARBOXYPEPTIDASE FRACTION C) (EC 3_4_16_4) 

3_4J6_4 3607 Salmonella typhi PENICILLIN-BINDING PROTEIN 6B PRECURSOR (D-ALANYL-D- 
ALAN1NE CARBOXYPEPTIDASE) (EC 3_4_16_4) 

3_4_16_4 3608 Salmonella typhi D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 

3_4_16_4 4279 Salmonella typhi PENICILLIN-BINDING PROTEIN 6 PRECURSOR (D-ALANYL-D-ALANINE 

CARBOXYPEPTIDASE FRACTION C) (EC 3_4_16_4) 

3_4_16_4 1337 Salmonella paratyphi PENICILLIN-BINDING PROTEIN 4 (PBP-4) (D-ALANYL-D-ALANINE 
CARBOXYPEPTIDASE) (EC 3_4_16_4) / D-ALANYL-D-ALANINE-ENDOPEPTIDASE (EC 3_4_99_-) 
3_4_16_4 1338 Salmonella paratyphi PENICILLIN-BINDING PROTEIN 4 (PBP-4) (D-ALANYL-D-ALANINE 
CARBOXYPEPTIDASE) (EC 3_4_16_4) / D-ALANYL-D-ALANINE-ENDOPEPTIDASE (EC 3_4_99_-) 
3_4_16_4 1841 Salmonella paratyphi D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_I6_4) 
3 4 16 4 3185 Salmonella paratyphi PENICILLIN-BINDING PROTEIN 6 PRECURSOR (D-ALANYL-D- 
ALANINE CARBOXYPEPTIDASE FRACTION C) (EC 3_4_16_4) 
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3_4_16_4 3484 Salmonella paratyphi PENICILLIN-BINDING PROTEIN 6 PRECURSOR (D-ALANYL-D- 
ALANINE CARBOX YPEPTI D AS E FRACTION C) (EC 3_4_16_4) 

3_4_16_4 5542 Salmonella paratyphi D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 1339 Salmonella ententidis PENICILLIN-BINDING PROTEIN 6 PRECURSOR (D-ALANYL-D- 
ALANINE CARBOXYPEPTIDASE FRACTION C) (EC 3_4_16_4) 

3_4_16_4 1972 Salmonella ententidis PENICILLIN-BINDING PROTEIN 6 PRECURSOR (D-ALANYL-D- 
ALANINE CARBOXYPEPTIDASE FRACTION C) (EC 3_4_16_4) 

3_4_16_4 2578 Salmonella ententidis PENICILLIN-BINDING PROTEIN 6B PRECURSOR (D-ALANYL-D- 
ALANINE CARBOXYPEPTIDASE) (EC 3_4_16_4) 

3_4_16_4 2853 Salmonella ententidis PENICILLIN-BINDING PROTEIN 4 (PBP-4) (D-ALANYL-D-ALANINE 
CARBOXYPEPTIDASE) (EC 3_4_16_4) / D-ALANYL-D-ALANINE-ENDOPEPTIDASE (EC 3_4_99_-) 
3_4J6_4 3440 Salmonella dublin PENICILLIN-BINDING PROTEIN 6 PRECURSOR (D-ALANYL-D- 
ALANINE CARBOXYPEPTIDASE FRACTION C) (EC 3_4_16_4) 

3_4_16_4 253 Rickettsia prowazekii RP259 D-ALANYL-D-ALANINE CARBOXYPEPTIDASE PRECURSOR 
(EC 3_4_16_4) 

3_4_16_4 380 Rickettsia prowazekii RP389 D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 2341 Pseudomonas aeruginosa dacC D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 

3_4_16_4) 

3_4_16_4 7762 Pseudomonas aeruginosa PA3047 PENICILLIN-BINDING PROTEIN 4 (PBP-4) (D-ALANYL-D- 
ALANINE CARBOXYPEPTIDASE) (EC 3_4_16_4) / D-ALANYL-D-ALANINE-ENDOPEPTIDASE 
3_4_16_4 132 Porphyromonas gingivalis PENICILLIN-BINDING PROTEIN 4 (PBP-4) (D-ALANYL-D- 
ALANINE CARBOXYPEPTIDASE) (EC 3_4_16_4) / D-ALANYL-D-ALANINE-ENDOPEPTIDASE (EC 
3_4_99_-) 

3_4_16_4 1375 Porphyromonas gingivalis PENICILLIN-BINDING PROTEIN 4 PRECURSOR (PBP-4) (D- 
AL ANYL- D- ALANINE CARBOXYPEPTIDASE) (EC 3 41 6 4)/ D-ALANYL-D-ALANINE- 
ENDOPEPTIDASE (EC 3_4_99_-) 

3_4_16_4 845 Pasteurella multocida dacB PENICILLIN-BINDING PROTEIN 4 (PBP-4) (D-ALANYL-D- 
ALANINE CARBOXYPEPTIDASE) (EC 3_4_16_4) / D-ALANYL-D-ALANINE-ENDOPEPTIDASE (EC 

3_4_99_-) 

3_4_16_4 1201 Pasteurella multocida dacA D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 478 Neisseria gonorrhoeae EC-dacB PENICILLIN-BINDING PROTEIN 4 (PBP-4) (D-ALANYL-D- 
ALANINE CARBOXYPEPTIDASE) (EC 3 4 16 4) / D-ALANYL-D-ALANINE-ENDOPEPTIDASE (EC 

3_4_99_-) 

3_4_16_4 672 Neisseria gonorrhoeae BS-dacA D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 

3_4_16_4) 

3_4_16_4 635 Mycobacterium tuberculosis dacB D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 

3_4_16_4) 

3_4_16_4 1382 Mycobacterium tuberculosis Rvl922 D-ALANYL-D-ALANINE CARBOXYPEPTIDASE 
PRECURSOR (EC 3_4_16_4) 

3_4_16_4 1455 Mycobacterium tuberculosis lpqK D-ALANYL-D-ALANINE CARBOXYPEPTIDASE 
PRECURSOR (EC 3_4_16_4) 

3_4_16_4 1643 Mycobacterium tuberculosis Rv3627c PENICILLIN-BINDING PROTEIN 4 PRECURSOR (PBP- 
4) (D-ALANYL-D-ALANINE CARBOXYPEPTIDASE) (EC 3_4_16_4) / D-ALANYL-D-ALANINE- 
ENDOPEPTI DASE (EC 3_4_99_-) 

3_4_16_4 6012 Mycobacterium tuberculosis Rv3330 D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 
3_4_16_4) 

3_4_16_4 2278 Mycobacterium Iepraetr|069539 PENICILLIN-BINDING PROTEIN 4 PRECURSOR (PBP-4) (D- 
ALANYL-D-ALANINE CARBOXYPEPTIDASE) (EC 3_4_16_4) / D-ALANYL-D-ALANINE- 
ENDOPEPTIDASE (EC 3_4_99_-) 

3_4_16_4 3092 Mycobacterium leprae EC-dacC D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 
3 41 6 4) 

3_4_16_4 683 Mycobacterium bovis PENICILLIN-BINDING PROTEIN 4 PRECURSOR (PBP-4) (D-ALANYL- 
D-ALANINE CARBOXYPEPTIDASE) (EC 3_4_16_4) / D-ALANYL-D-ALANINE-ENDOPEPTIDASE (EC 
3_4_99_-) 

3 41 6_4 2199 Mycobacterium bovis EC-dacC D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 

3_4_16_4) 

3_4_16_4 3733 Mycobactenum bovis D-ALANYL-D-ALANINE CARBOXYPEPTIDASE PRECURSOR (EC 

3_4_16_4) 

3_4_16_4 3926 Mycobacterium bovis D-ALANYL-D-ALANINE CARBOXYPEPTIDASE PRECURSOR (EC 

3_4_16_4) 

3_4_16_4 4089 Klebsiella pneumoniae D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
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3_4_16_4 4912 Klebsiella pneumoniae PENICILLIN-BINDING PROTEIN 4 (PBP-4) (D-ALANYL-D- ALANINE 
CARBOXYPEPT1DASE) (EC 3_4_16_4) / D-ALANYL-D-ALANINE-ENDOPEPTIDASE (EC 3_4_99_-) 
3_4_16_4 4913 Klebsiella pneumoniae PENICILLIN-BINDING PROTEIN 4 (PBP-4) (D-ALANYL-D- ALANINE 
CARBOXYPEPTIDASE) (EC 3_4_16_4) / D-ALANYL-D- ALANINE-ENDOPEPTIDASE (EC 3_4_99_-) 
3_4_16_4 7017 Klebsiella pneumoniae PENICILLIN-BINDING PROTEIN 6 PRECURSOR (D-ALANYL-D- 
ALANINE CARBOXYPEPTIDASE FRACTION C) (EC 3_4_16_4) 

3_4_16_4 7018 Klebsiella pneumoniae PENICILLIN-BINDING PROTEIN 6 PRECURSOR (D-ALANYL-D- 
ALANINE CARBOXYPEPTIDASE FRACTION C) (EC 3_4_16_4) 

3_4_16_4 7779 Klebsiella pneumoniae D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 8316 Klebsiella pneumoniae PENICILLIN-BINDING PROTEIN 6 PRECURSOR (D-ALANYL-D- 
ALANINE CARBOXYPEPTIDASE FRACTION C) (EC 3_4_16_4) 

3_4_16_4 8317 Klebsiella pneumoniae PENICILLIN-BINDING PROTEIN 6 PRECURSOR (D-ALANYL-D- 
ALANINE CARBOXYPEPTIDASE FRACTION C) (EC 3_4_16_4) 

3_4_16_4 8318 Klebsiella pneumoniae PENICILLIN-BINDING PROTEIN 6 PRECURSOR (D-ALANYL-D- 
ALANINE CARBOXYPEPTIDASE FRACTION C) (EC 3_4_16_4) 

3_4_16_4 14579 Haemophilus influenzae HI0029 D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 
3_4_16_4) 

3_4_16_4 15453 Haemophilus influenzae HI 1330 PENICILLIN-BINDING PROTEIN 4 (PBP-4) (D-ALANYL-D- 
ALANINE CARBOXYPEPTIDASE) (EC 3_4_16_4) / D-ALANYL-D- ALANINE-ENDOPEPTIDASE (EC 
3_4_99_-) 

3_4_16_4 536 Haemophilus ducreyi PENICILLIN-BINDING PROTEIN 4 (PBP-4) (D-ALANYL-D-ALANINE 
CARBOXYPEPTIDASE) (EC 3_4_16_4) / D-ALANYL-D-ALANINE-ENDOPEPTIDASE (EC 3_4_99_-) 
3_4_16_4 537 Haemophilus ducreyi EC-dacB PENICILLIN-BINDING PROTEIN 4 (PBP-4) (D-ALANYL-D- 
ALANINE CARBOXYPEPTIDASE) (EC 3_4_16_4) / D-ALANYL-D- ALANINE-ENDOPEPTIDASE (EC 
3_4_99_-) 

3_4_16_4 1213 Haemophilus ducreyi EC-dacA D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 
3_4_16_4) 

3_4_16_4 806 Escherichia coli dacC PENICILLIN-BINDING PROTEIN 6 PRECURSOR (D-ALANYL-D- 
ALANINE CARBOXYPEPTIDASE FRACTION C) (EC 3_4_16_4) 

3_4_16_4 2370 Escherichia coli b2430 D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 3104 Escherichia coli dacB PENICILLIN-BINDING PROTEIN 4 (PBP-4) (D-ALANYL-D-ALANINE 
CARBOXYPEPTIDASE) (EC 3_4_16_4) / D-ALANYL-D-ALANINE-ENDOPEPTIDASE (EC 3_4_99_-) 
3_4_16_4 4559 Escherichia coli dacA PENICILLIN-BINDING PROTEIN 6 PRECURSOR (D-ALANYL-D- 
ALANINE CARBOXYPEPTIDASE FRACTION C) (EC 3_4_16_4) 

3_4_16_4 5215 Escherichia coli yeeC D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 206 Enterococcus faecium (DOE) D-ALANYL-D-ALANINE CARBOXYPEPTIDASE PRECURSOR 

(EC 3_4_16_4) 

3_4_16_4 836 Enterococcus faecalis D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 2411 Enterococcus faecalis BS-yodJ D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 
3_4_16_4) 

3_4_16_4 578 Corynebacterium diphtheriae PENICILLIN-BINDING PROTEIN 5* PRECURSOR (D-ALANYL- 
D-ALANINE CARBOXYPEPTIDASE) (EC 3_4_16_4) 

3_4_16_4 730 Corynebacterium diphtheriae PENICILLIN-BINDING PROTEIN 4 PRECURSOR (PBP-4) (D- 
ALANYL-D- ALANINE CARBOXYPEPTIDASE) (EC 3_4_16_4) / D-ALANYL-D- ALANINE- 
ENDOPEPTIDASE (EC 3_4_99_-) 

3_4_16_4 770 Clostridium difficile D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 1408 Clostridium difficile D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 2162 Clostridium difficile D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 2643 Clostridium difficile D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 3354 Clostridium difficile D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 3637 Clostridium difficile EC-dacC D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 1052 Clostridium acetobutylicum 24415892_F1_1 D-ALANYL-D-ALANINE CARBOXYPEPTIDASE 
(EC3_4_16_4) 

3_4_16_4 2545 Clostridium acetobutylicum 5135892_C1_23 D-ALANYL-D-ALANINE CARBOXYPEPTIDASE 
(EC 3_4_16_4) 

3_4_16_4 2551 Clostndium acetobutylicum 34179702_C2_26 D-ALANYL-D-ALANINE CARBOXYPEPTIDASE 
(EC 3_4_16_4) 

3_4_16_4 2575 Clostridium acetobutylicum 4502338_F2_10 D-ALANYL-D-ALANINE CARBOXYPEPTIDASE 
(EC 3_4_16_4) 

3_4_16_4 3234 Clostndium acetobutylicum 322281 3 1_F2_4 D-ALANYL-D-ALANINE CARBOXYPEPTIDASE 

(EC 3_4_16_4) 
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3_4_16_4 3977 Clostridium acetobutylicum 24415892_F3_2 D-ALANYL-D- ALANINE CARBOXYPEPTIDASE 
(EC 3_4J6_4) 

3_4_16_4 525 Chlamydia trachomatis D/UW-3/Cx dacC D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 
3_4„16_4) 

3_4_16_4 75 Chlamydia pneumoniae AR39 CP0075 D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 

3_4_16_4) 

3_4_16_4 618 Chlamydia pneumoniae CWL029 dacF D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 
3_4_16_4) 

3_4_16_4 152 Borrelia burgdorferi BB0605 D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 176 Borreha burgdorferi BB0582 D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 3486 Bordetella pertussis PENICILLIN-BINDING PROTEIN 4 (PBP-4) (D-ALANYL-D-ALANINE 
CARBOXYPEPTIDASE) (EC 3_4_16_4) / D-ALANYL-D- ALANINE-ENDOPEPTIDASE 

3_4_16_4 3564 Bordetella pertussis EC-dacC D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 5955 Bordetella bronchiseptica EC-dacB PENICILLIN-BINDING PROTEIN 4 (PBP-4) (D-ALANYL- 
D-ALANINE CARBOXYPEPTIDASE) (EC 3_4_16_4) / D-ALANYL-D- ALANINE-ENDOPEPTIDASE 
3_4_16_4 6267 Bordetella bronchiseptica EC-dacC PENICILLIN-BINDING PROTEIN 6 PRECURSOR (D- 
ALANYL-D- ALANINE CARBOXYPEPTIDASE FRACTION C) (EC 3_4_16_4) 
3_4_16_4 10 Bacillus subtilis dacA D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 167 Bacillus subtilis ybbE D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 1834 Bacillus subtilis pbp PENICILLIN-BINDING PROTEIN 4 (PBP-4) (D-ALANYL-D-ALANINE 
CARBOXYPEPTIDASE) (EC 3_4_16_4) / D-ALANYL-D-ALANTNE-ENDOPEPTIDASE (EC 3_4_99_-) 
3_4_16_4 1959 Bacillus subtilis yodJ D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 2315 Bacillus subtilis dacB D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_4 2344 Bacillus subtilis dacF D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 3_4_16_4) 
3_4_16_6 1841 Saccharomyces cerevisiae KEX1 CARBOXYPEPTIDASE KEX1 PRECURSOR (EC 3_4_16_6) 
3_4_17_1 1 2633 Pseudomonas aeruginosa cpg2 CARBOXYPEPTIDASE G2 PRECURSOR (EC 3_4_17_1 1) 
3_4_17_l 1 44 Pasteurella multocida CARBOXYPEPTIDASE G2 PRECURSOR (EC 3_4_17_1 1) 
3_4_17_1 1 1 107 Clostridium difficile CARBOXYPEPTIDASE G2 PRECURSOR (EC 3_4_17_1 1) 
3_4_17_1 1 3394 Bordetella pertussis CARBOXYPEPTIDASE G2 PRECURSOR (EC 3_4_I7_1 1) 
3_4_17_1 1 6868 Bordetella bronchiseptica CARBOXYPEPTIDASE G2 PRECURSOR (EC 3_4_I7_1 1) 
3_4_17_I9 6941 Yersinia pseudotuberculosis BS-ypwA THERMOSTABLE CARBOXYPEPTIDASE 1 (EC 
3_4_17_19) 

3_4_17_19 1719 Yersinia pestis BS-ypwA THERMOSTABLE CARBOXYPEPTIDASE 1 (EC 3_4_17_19) 
3_4_17_19 5237 Vibrio cholerae El TorN16961 ORF018 17 THERMOSTABLE CARBOXYPEPTIDASE 1 (EC 
3_4J7_19) 

3_4_17_19 177 Rickettsia prowazekii RP181 THERMOSTABLE CARBOXYPEPTIDASE 1 (EC 3 41719) 
3_4_17_19 178 Rickettsia prowazekii THERMOSTABLE CARBOXYPEPTIDASE 1 (EC 3_4_17_19) 
3_4_17_19 61 14 Klebsiella pneumoniae THERMOSTABLE CARBOXYPEPTIDASE 1 (EC 3_4_I7_19) 
3_4_17_19 1332 Enterococcus faecium (DOE) THERMOSTABLE CARBOXYPEPTIDASE 1 (EC 3_4_17_19) 
3_4_17_19 2586 Enterococcus faecahs BS-ypwA THERMOSTABLE CARBOXYPEPTIDASE 1 (EC 3_4_17_19) 
3_4_17_19 2205 Bacillus subtilis ypwA THERMOSTABLE CARBOXYPEPTIDASE 1 (EC 3_4_17_19) 
3_4_17_4 2244 Saccharomyces cerevisiae CPS1 CARBOXYPEPTIDASE S PRECURSOR (EC 3_4_17_4) 
3_4_19_3 5540 Yersinia pseudotuberculosis PYRROLIDONE-CARBOXYLATE PEPTIDASE (EC 3_4_19_3) 
3_4_19_3 6 Yersinia pestis PYRROLIDONE-CARBOXYLATE PEPTIDASE (EC 3_4_19_3) 
3_4_19_3 535 Streptococcus pyogenes sp|O01328 PYRROLIDONE-CARBOXYLATE PEPTIDASE (EC 
3_4_19_3) 

3_4_19_3 379 Streptococcus pneumoniae PYRROLIDONE-CARBOXYLATE PEPTIDASE (EC 3_4_19_3) 
3_4_19_3 1655 Streptococcus pneumoniae PYRROLIDONE-CARBOXYLATE PEPTIDASE (EC 3_4_19_3) 
3_4_19_3 2131 Staphylococcus aureus PYRROLIDONE-CARBOXYLATE PEPTIDASE (EC 3_4_19_3) 
3_4_19_3 3429 Mycobacterium tuberculosis pep PYRROLIDONE-CARBOXYLATE PEPTIDASE (EC 3_4_19_3) 
3_4_19_3 3509 Klebsiella pneumoniae PYRROLIDONE-CARBOXYLATE PEPTIDASE (EC 3_4_19_3) 
3_4_19_3 806 Enterococcus faecium (DOE) PYRROLIDONE-CARBOXYLATE PEPTIDASE (EC 3_4_19_3) 
3_4_19_3 1326 Enterococcus faecalis PYRROLIDONE-CARBOXYLATE PEPTIDASE (EC 3_4_19_3) 
3_4_19_3 2747 Enterococcus faecalis PYRROLIDONE-CARBOXYLATE PEPTIDASE (EC 3_4_19_3) 
3_4_19_3 2587 Clostridium difficile PYRROLIDONE-CARBOXYLATE PEPTIDASE (EC 3_4_19_3) 
3_4_19_3 266 Bacillus subtilis pep PYRROLIDONE-CARBOXYLATE PEPTIDASE (EC 3_4_19_3) 
3_4_19_5 3689 Salmonella typhimurium iadA ISOASPARTYL DIPEPTIDASE (EC 3_4_19_5) 
3_4_19_5 2530 Salmonella typhi ISOASPARTYL DIPEPTIDASE (EC 3_4_19_5) 
3_4_19_5 816 Salmonella paratyphi ISOASPARTYL DIPEPTIDASE (EC 3_4_19_5) 
3_4_19_5 817 Salmonella paratyphi ISOASPARTYL DIPEPTIDASE (EC 3_4_19_5) 
3_4_19_5 3717 Salmonella ententidis ISOASPARTYL DIPEPTIDASE (EC 3_4_19_5) 
3_4_19_5 6439 Escherichia coh iadA ISOASPARTYL DIPEPTIDASE (EC 3_4_19_5) 
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3_4_21_48 2655 Saccharomyces cerevisiae PRB1 CEREVISIN PRECURSOR (EC 3_4_21_48) 

3_4_21_48 2744 Saccharomyces cerevisiae YCR045C CEREVISIN (EC 3_4_21_48) 

3_4_21_50 3933 Pseudomonas aeruginosa PA4175 PROTEASE I PRECURSOR (EC 3_4_21_50) 

3_4_21_50 1346 Porphyromonas gingivalis PROTEASE I PRECURSOR (EC 3_4_21_50) 

3_4_2 1 _6 1 2851 Saccharomyces cerevisiae KEX2 KEXIN PRECURSOR (EC 3_4_21_61) 

3_4_21_62 1030 Bacillus subtilis aprE SUBTILISIN E PRECURSOR (EC 3_4_21_62) 

3_4_21_72 1680 Neisseria gonorrhoeae IMMUNOGLOBULIN A 1 PROTEASE (EC 3_4_21_72) 

3_4_21_72 16173 Haemophilus influenzae HI0990 IMMUNOGLOBULIN Al PROTEASE (EC 3_4_21_72) 

3_4_21_87 4520 Escherichia coli ompT PROTEASE VII PRECURSOR (EC 3_4_21_87) 

3_4_21_88 6837 Yersinia pseudotuberculosis EC-lexA LEXA REPRESSOR (EC 3_4_21_88) 

3_4_21_88 2332 Yersinia pestis EC-lexA LEXA REPRESSOR (EC 3_4_21_88) 

3_4_21_88 3976 Vibrio cholerae El Tor N16961 ORF00139 LEXA REPRESSOR (EC 3_4_21_88) 

3_4_21_88 1634 Staphylococcus aureus EC-lexA LEXA REPRESSOR (EC 3_4_21_88) 

3_4_21_88 568 Salmonella typhimurium lexA LEXA REPRESSOR (EC 3_4_21_88) 

3_4_21_88 5586 Salmonella typhi LEXA REPRESSOR (EC 3_4_21_88) 

3_4_21_88 5357 Salmonella paratyphi LEXA REPRESSOR (EC 3_4_21_88) 

3_4_21_88 2199 Salmonella dublin LEXA REPRESSOR (EC 3_4_21_88) 

3_4_21_88 6347 Pseudomonas aeruginosa lexA LEXA REPRESSOR (EC 3_4_21_88) 

3_4_21_88 1874 Pasteurella multocida lexA LEXA REPRESSOR (EC 3_4_21_88) 

3_4_21_88 1489 Mycobacterium tuberculosis lexA LEXA REPRESSOR (EC 3_4_21_88) 

3_4_21_88 1314 Mycobacterium lepraetr|Q49848 LEXA REPRESSOR (EC 3_4_21_88) 

3_4_21_88 808 Mycobacterium bovis EC-lexA LEXA REPRESSOR (EC 3_4_21_88) 

3_4_21_88 8474 Klebsiella pneumoniae LEXA REPRESSOR (EC 3_4_21_88) 

3_4_21_88 1665 Haemophilus influenzae HI0749 LEXA REPRESSOR (EC 3_4_21_88) 

3_4_21_88 177 Haemophilus ducreyi EC-lexA LEXA REPRESSOR (EC 3_4_21_88) 

3_4_21_88 3929 Escherichia coli lexA LEXA REPRESSOR (EC 3_4_21_88) 

3_4_21_88 2502 Enterococcus faecalis EC-lexA LEXA REPRESSOR (EC 3_4_21_88) 

3_4_2i_88 169 Corynebacterium diphtheriae LEXA REPRESSOR (EC 3_4_21_88) 

3_4_21_88 3623 Clostridium difficile EC-lexA LEXA REPRESSOR (EC 3_4_21_88) 

3_4_21_88 2378 Clostridium acetobutylicum 19720265_F1_1 LEXA REPRESSOR (EC 3_4_21_88) 

3_4_21_88 2069 Bordetella pertussis EC-lexA LEXA REPRESSOR (EC 3_4_21_88) 

3_4_21_88 5119 Bordetella bronchiseptica EC-lexA LEXA REPRESSOR (EC 3_4_21_88) 

3_4_21_88 1785 Bacillus subtilis lexA LEXA REPRESSOR (EC 3j4_21_88) 

3_4_22_37 1707 Porphyromonas gingivalistr|033441 ARGININE-SPECIFIC CYSTEINE PROTEINASE RGP-2 
(EC 3_4_22_37) 

3 4 23 23 20437 Neurospora crassa MUCOROPEPSIN PRECURSOR (EC 3_4_23_23) 

3_4_23_25 1788 Saccharomyces cerevisiae PEP4 SACCHAROPEPSIN PRECURSOR (EC 3_4_23_25) 

3_4_23_35 4561 Saccharomyces cerevisiae BAR! BARRIERPEPSIN PRECURSOR (EC 3_4_23_35) 

3_4_23_36 8054 Yersinia pseudotuberculosis EC-lspA LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 

3_4_23_36 68 Yersinia pestis EC-lspA LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 

3_4_23_36 4541 Vibrio cholerae El TorN16961 ORF00923 LIPOPROTEIN SIGNAL PEPTIDASE (EC 

3_4_23_36) 

3_4_23_36 742 Treponema pallidum TP0978 LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 165 Streptococcus pyogenes lsp LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 465 Streptococcus pneumoniae EC-lspA LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 1294 Streptococcus mutans EC-lspA LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 266 Staphylococcus aureus EC-lspA LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 3431 Salmonella typhimurium IspA LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 1723 Salmonella typhi LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 745 Salmonella paratyphi LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 3345 Salmonella dublin LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 399 Rickettsia prowazekii RP408 LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 4625 Pseudomonas aeruginosa IspA LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 1807 Porphyromonas gingivalis LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 765 Pasteurella multocida IspA LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 851 Neisseria gonorrhoeae EC-lspA LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 543 Mycoplasma pneumoniae MP543 LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 3712 Mycoplasma genitalium MG210 LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 1 180 Mycobacterium tuberculosis IspA LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 1591 Mycobacterium lepraetr|Q9X7E7 LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 1598 Mycobacterium bovis EC-lspA LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 1883 Klebsiella pneumoniaetr|Q9RF47 LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
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3_4_23_36 1033 Helicobacter pylon HP0074 LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 70 Helicobacter pylori J99sp|Q9ZMZ3 LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 9403 Haemophilus influenzae HI 1006 LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 1287 Haemophilus ducreyi EC-lspA LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 27 Eschenchia coli IspA LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 1032 Enterococcus faecalis EC-lspA LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 1695 Corynebactenum diphthenae LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 158 Clostridium difficile EC-lspA LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 2797 Clostridium acetobutylicum 20345 1_F2_9 LIPOPROTEIN SIGNAL PEPTIDASE (EC 
3_4_23_36) 

3_4_23_36 844 Chlamydia trachomatis D/UW-3/Cx IspA LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 217 Chlamydia pneumoniae AR39 CP0217 LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 487 Chlamydia pneumoniae CWL029 IspA LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 2773 Campylobacter jejuni IspA LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 829 Borrelia burgdorferi BB0469 LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 977 Bordetella pertussis EC-lspA LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_23_36 1546 Bacillus subtilis lsp LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_24_25 7371 Vibrio choierae El Tor N16961ORFA00596 NEUTRAL PROTEASE PRECURSOR (EC 
3_4_24_25) 

3_4_24_26 7085 Pseudomonas aeruginosa lasB PSEUDOLYSIN PRECURSOR (EC 3_4_24_26) 

3_4_24_28 1628 Enterococcus faecalis BACILLOLYSIN PRECURSOR (EC 3_4_24_28) 

3_4_24_28 3569 Clostridium acetobutylicum 3 173412_F3_1 BACILLOLYSIN (EC 3_4_24_28) 

3_4_24_28 3776 Clostridium acetobutylicum 164218_C2_3 BACILLOLYSIN (EC 3_4_24_28) 

3_4_24_28 1 1 10 Bacillus subtilis nprB BACILLOLYSIN PRECURSOR (EC 3_4_24_28) 

3_4_24_28 1471 Bacillus subtilis nprE BACILLOLYSIN PRECURSOR (EC 3_4_24_28) 

3_4_24_3 244 Streptococcus pyogenes BS-yrrN COLLAGENASE (EC 3_4_24_3) 

3_4_24_3 468 Streptococcus pneumoniae COLLAGENASE (EC 3_4_24_3) 

3_4_24_3 1298 Streptococcus pneumoniae BS-yrrN COLLAGENASE (EC 3_4_24_3) 

3_4_24_3 720 Streptococcus mutans BS-yrrN COLLAGENASE (EC 3_4_24_3) 

3_4_24_3 661 Streptococcus equi BS-yrrN COLLAGENASE (EC 3_4_24_3) 

3_4_24_3 3301 Staphylococcus aureus BS-yrrN COLLAGENASE (EC 3_4_24_3) 

3_4_24_3 5197 Salmonella paratyphi COLLAGENASE (EC 3_4_24_3) 

3_4_24_3 5200 Salmonella paratyphi COLLAGENASE (EC 3_4_24_3) 

3_4_24_3 107 Porphyromonas gingivalis BS-yrrO COLLAGENASE (EC 3_4_24_3) 

3_4_24_3 2365 Enterococcus faecium (DOE) COLLAGENASE (EC 3_4_24_3) 

3_4_24_3 1709 Enterococcus faecalis COLLAGENASE (EC 3_4_24_3) 

3_4_24_3 2894 Enterococcus faecalis COLLAGENASE (EC 3_4_24_3) 

3_4_24_3 2728 Bacillus subtilis yrrN COLLAGENASE (EC 3_4_24_3) 

3_4_24_36 20058 Neurospora crassa LEISHMANOLYSIN PRECURSOR (EC 3_4_24_36) 

3_4_24_37 4431 Saccharomyces cerevisiae PRD1 SACCHAROLYSIN (EC 3_4_24_37) 

3_4_24_5 5 4959 Yersinia pseudotuberculosis BS-ymfH PROTEASE III PRECURSOR (EC 3_4_24_55) 

3_4_24_55 3122 Yersinia pestis BS-ymfH PROTEASE III PRECURSOR (EC 3_4_24_55) 

3_4_24_55 3714 Yersinia pestis PROTEASE III PRECURSOR (EC 3 4 24 55) 

3_4_24_55 4988 Salmonella typhimurium ptr PROTEASE III PRECURSOR (EC 3_4_24_55) 

3_4_24_55 3281 Salmonella typhi PROTEASE III PRECURSOR (EC 3_4_24_55) 

3_4_24_55 3680 Salmonella paratyphi PROTEASE III PRECURSOR (EC 3_4_24_55) 

3_4_24_55 3681 Salmonella paratyphi PROTEASE III PRECURSOR (EC 3_4_24_55) 

3_4_24_55 3682 Salmonella paratyphi PROTEASE III PRECURSOR (EC 3_4_24_55) 

3_4_24_55 2304 Salmonella enteritidis PROTEASE III PRECURSOR (EC 3_4_24_55) 

3_4_24_55 2182 Klebsiella pneumoniae PROTEASE III PRECURSOR (EC 3^4_24„55) 

3 4 24 5 5 2183 Klebsiella pneumoniae PROTEASE III PRECURSOR (EC 3_4_24_55) 

3_4_24_55 1373 Haemophilus ducreyi BS-ymfH PROTEASE III PRECURSOR (EC 3_4_24_55) 

3_4_24_55 6513 Escherichia coli ptr PROTEASE III PRECURSOR (EC 3_4_24_55) 

3_4_24_57 4630 Yersinia pseudotuberculosis O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 6104 Yersinia pseudotuberculosis BS-ydiC O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 
3_4_24_57) 

3_4_24_57 495 Yersinia pestis BS-ydiC O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 3508 Yersinia pestis EC-ygjD O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 5784 Vibrio choierae El Tor N16961 ORF02509 O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 

3_4_24_57) 

3_4_24_57 448 Ureaplasma urealyticum UU312 O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 555 Ureaplasma urealyticum UU41 1 O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
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3_4_24_57 554 Treponema pallidum TP0680 0-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 655 Treponema pallidum TP0876 0-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 519 Streptococcus pyogenes BS-ydiC O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 
3_4_24_57) 

3_4_24_57 521 Streptococcus pyogenes EC-ygjD O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 
3_4_24_57) 

3_4_24_57 561 Streptococcus pneumoniae EC-ygjD O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 
3_4_24_57) 

3_4_24_57 563 Streptococcus pneumoniae BS-ydiC O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 
3_4_24_57) 

3_4_24_57 1362 Streptococcus mutans EC-ygjD O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 1364 Streptococcus mutans BS-ydiC O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 382 Streptococcus equi EC-ygjD O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 383 Streptococcus equi BS-ydiC O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 1432 Staphylococcus aureus BS-ydiC O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 
3_4_24_57) 

3_4J24_57 2188 Staphylococcus aureus EC-ygjD O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 
3_4_24_57) 

3_4_24_57 2009 Salmonella typhimunum gcp O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 2436 Salmonella typhimurium yeaZ O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 2056 Salmonella typhi O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 5350 Salmonella typhi O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 2139 Salmonella paratyphi O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 2140 Salmonella paratyphi O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 2142 Salmonella paratyphi O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 4675 Salmonella paratyphi O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 4676 Salmonella paratyphi O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 3307 Salmonella enteritidis PROBABLE O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 
3_4_24_57) 

3_4_24_57 2408 Saccharomyces cerevisiae QRI7 O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 

3_4_24_57) 

3_4_24_57 3450 Saccharomyces cerevisiae YKR038C O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 
3_4_24_57) 

3_4_24_57 7984 Saccharomyces cerevisiae YGR262C O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 
3_4_24_57) 

3_4_24_57 35 Rickettsia prowazekii RP037 O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 534 Rickettsia prowazekii RP551 O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 3917 Pseudomonas aeruginosa gcp O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 625 1 Pseudomonas aeruginosa PA3685 O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 
3_4_24_57) 

3_4_24_57 852 Porphyromonas gingivalis BS-ydiC O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 
3_4_24_57) 

3_4_24_57 1 134 Porphyromonas gingivalis EC-ygjD O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 

3_4_24_57) 

3_4_24_57 838 Pasteurella multocida BS-ydiC O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 882 Pasteurella multocida gcp O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 474 Neisseria gonorrhoeae EC-ygjD O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 1488 Neisseria gonorrhoeae BS-ydiC O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 
3_4_24_57) 

3_4_24_57 96 Mycoplasma pneumoniae MP095 O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 95 Mycoplasma genitalium MG046 O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 1317 Mycobacterium tuberculosis Rv3421c O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 
3_4_24_57) 

3_4_24_57 1319 Mycobacterium tuberculosis gcp O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 

3_4_24_57) 

3_4_24_57 2115 Mycobacterium leprae O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 2843 Mycobacterium leprae EC-ygjD O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 
3_4_24_57) 

3_4_24_57 2285 Mycobacterium bovis EC-ygjD O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 1586 Klebsiella pneumoniae O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 1587 Klebsiella pneumoniae O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 1588 Klebsiella pneumoniae O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
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3_4_24_57 962 Helicobacter pylon HP1584 O-SIALOGLYCOPROTEIN ENDOPEPTIDASE {EC 3_4_24_57) 
3_4_24_57 1480 Helicobacter pylori J99 ydiE PROBABLE O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 
3_4_24_57) 

3_4_24_57 8065 Haemophilus influenzae HI0388 O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 
3_4_24_57) 

3_4_24_57 20806 Haemophilus influenzae HI0530 O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 
3_4_24_57) 

3_4_24_57 742 Haemophilus ducreyi EC-ygjD O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 957 Haemophilus ducreyi BS-ydiC O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 511 1 Escherichia coli bl807 O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 5814 Escherichia coli ygjD O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 2779 Enterococcus faecium (DOE) O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 2784 Enterococcus faecium (DOE) O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 1349 Enterococcus faecalis O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 1352 Enterococcus faecalis EC-ygjD O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 289 Corynebacterium diphtheriae O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 431 Corynebacterium diphtheriae O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 432 Corynebacterium diphtheriae O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 2379 Clostridium difficile BS-ydiC O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 2381 Clostridium difficile EC-ygjD O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 1285 Clostridium acetobutylicum 2931513_F2_23 O-SIALOGLYCOPROTEIN ENDOPEPTIDASE 
(EC 3_4_24_57) 

3_4_24_57 3744 Clostridium acetobutylicum 2636 1 327_C2_7 O-SIALOGLYCOPROTEIN ENDOPEPTIDASE 
(EC 3_4_24_57) 

3_4_24_57 187 Chlamydia trachomatis D/UW-3/Cx EC-ygjD O-SIALOGLYCOPROTEIN ENDOPEPTIDASE 
(EC 3_4_24_57) 

3_4_24_57 327 Chlamydia trachomatis D/UW-3/Cx CT343 O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 

3_4_24_57) 

3_4_24_57 573 Chlamydia pneumoniae AR39 CP0573 O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 

3_4_24_57) 

3_4_24_57 746 Chlamydia pneumoniae AR39 CP0746 O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 

3_4_24_57) 

3_4_24_57 31 Chlamydia pneumoniae CWL029 gcp_l O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 
3_4_24_57) 

3_4_24_57 177 Chlamydia pneumoniae CWL029 EC-ygjD O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 
3_4_24_57) 

3_4_24_57 309 Campylobacter jejuni Cj 1344c O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 1 Borrelia burgdorferi BB0769 O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 555 Borrelia burgdorferi BB0185 O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 1527 Bordetella pertussis EC-ygjD O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3 4 24 57) 
3_4_24_57 4501 Bordetella pertussis O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 
3_4_24_57 7659 Bordetella bronchiseptica BS-ydiC O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 
3_4_24_57) 

3_4_24_57 8334 Bordetella bronchiseptica EC-ygjD O-SIALOGLYCOPROTEIN. ENDOPEPTIDASE (EC 
3_4_24_57) 

3_4_24_57 592 Bacillus subtihs ydiC O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 

3_4_24_57 594 Bacillus subtilis ydiE O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 3_4_24_57) 

3_4_24_70 7926 Yersinia pseudotuberculosis EC-prlC OLIGOPEPTIDASE A (EC 3_4_24_70) 

3_4_24_70 2026 Yersinia pestis EC-prlC OLIGOPEPTIDASE A (EC 3_4_24_70) 

3_4_24_70 4071 Vibrio cholerae El Tor N 16961 ORF00269 OLIGOPEPTIDASE A (EC 3_4_24_70) 

3_4_24_70 649 Salmonella typhimurium optA OLIGOPEPTIDASE A (EC 3_4_24_70) 

3_4_24_70 764 Salmonella paratyphi OLIGOPEPTIDASE A (EC 3_4_24_70) 

3_4_24_70 2014 Salmonella paratyphi OLIGOPEPTIDASE A (EC 3_4_24_70) 

3_4_24_70 3919 Salmonella enteritidis OLIGOPEPTIDASE A (EC 3_4_24_70) 

3_4_24_70 41 10 Salmonella dublin OLIGOPEPTIDASE A (EC 3_4_24_70) 

3_4_24_70 2464 Pseudomonas aeruginosa prlC OLIGOPEPTIDASE A (EC 3_4_24_70) 

3_4_24_70 1615 Pasteurella multocida prlC OLIGOPEPTIDASE A (EC 3_4_24_70) 

3_4_24_70 887 Neisseria gonorrhoeae EC-prlC OLIGOPEPTIDASE A (EC 3_4_24_70) 

3_4_24_70 6174 Klebsiella pneumoniae OLIGOPEPTIDASE A (EC 3_4_24_70) 

3_4_24_70 6175 Klebsiella pneumoniae OLIGOPEPTIDASE A (EC 3_4_24_70) 

3_4_24_70 6176 Klebsiella pneumoniae OLIGOPEPTIDASE A (EC 3_4_24_70) 

3_4_24_70 4121 Haemophilus influenzae HI0214 OLIGOPEPTIDASE A (EC 3_4_24_70) 
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3_4_24_70 375 Haemophilus ducreyi EC-prlC OLIGOPEPTIDASE A (EC 3_4_24_70) 

3_4_24_70 6046 Escherichia coli prlC OLIGOPEPTIDASE A (EC 3_4_24_70) 

3_4_24_70 2395 Bordetella pertussis EC-prIC OLIGOPEPTIDASE A (EC 3_4_24_70) 

3_4_24_70 6751 Bordetella bronchiseptica EC-prlC OLIGOPEPTIDASE A (EC 3_4_24_70) 

3_4_24_75 3190 Staphylococcus aureus LYSOSTAPHIN PRECURSOR (EC 3_4_24_75) 

3_5_L_1 4155 Yersinia pseudotuberculosis EC-ansB L-ASPARAGINASE II PRECURSOR (EC 3_5_1_1) 

3_5_1_1 6995 Yersinia pseudotuberculosis EC-ansA L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 72 Yersinia pestis EC-ansA L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1 J 2531 Yersinia pestis EC-ansB L-ASPARAGINASE II PRECURSOR (EC 3_5_1_1) 

3_5_1_1 5790 Vibrio cholerae El Tor N16961 ORF02519 L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 6352 Vibrio cholerae El TorN16961 ORF03292 L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 788 Streptococcus pyogenes asnB L-ASPARAGINASE II PRECURSOR (EC 3_5_1_1) 

3_5_I_1 279 Streptococcus pneumoniae EC-ansB L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 280 Streptococcus pneumoniae L-ASPARAGINASE (EC 3_5_1_I) 

3_5J_1 1253 Streptococcus mutans EC-ansB L-ASPARAGINASE (EC 3_5_I_1) 

3_5_1_1 1573 Streptococcus equi EC-ansB L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 1526 Staphylococcus aureus EC-ansB L-ASPARAGINASE (EC 3_5_l_l) 

3_5_l_l 2558 Salmonella typhimurium L-ASPARAGINASE (EC 3_5_1 J) 

3_5_1_1 2595 Salmonella typhimurium ansA L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 3025 Salmonella typhimurium ansB L-ASPARAGINASE (EC 3_5_1_1) 

3_5_!_1 6472 Salmonella typhimurium ybiK L-ASPARAGINASE (EC 3_5_l_l) 

3_5_1_1 1 134 Salmonella typhi L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 2240 Salmonella typhi L-ASPARAGINASE (EC 3_5_I_1) 

3_5_I_1 2815 Salmonella typhi L-ASPARAGINASE II PRECURSOR (EC 3_5_l_l) 

3_5_1_1 249 Salmonella paratyphi L-ASPARAGINASE (EC 3_5_1J) 

3_5_1_1 604 Salmonella paratyphi L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 605 Salmonella paratyphi L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 1962 Salmonella paratyphi L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 1963 Salmonella paratyphi L-ASPARAGINASE II PRECURSOR (EC 3_5_1_1) 

3_5_1_1 1405 Salmonella enteritidis L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 2927 Salmonella enteritidis L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 4232 Salmonella enteritidis L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 4972 Salmonella enteritidis PUTATIVE L-ASPARAGINASE PRECURSOR (EC 3_5_1_I) 
3_5_1_1 943 Salmonella dublin L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 1090 Salmonella dublin PUTATIVE L-ASPARAGINASE PRECURSOR (EC 3_5_1_1) 

3_5J_1 1293 Salmonella dublin L-ASPARAGINASE I (EC 3_5_1_1) 

3_5_1_1 3442 Salmonella dublin L-ASPARAGINASE II PRECURSOR (EC 3_5_1_1) 

3_5_1_1 2791 Saccharomyces cerevisiae ASP1 L-ASPARAGINASE I (EC 3_5_1_1) 

3_5_1_1 81 Pseudomonas aeruginosa ansA L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 823 Porphyromonas gingivalis EC-ansA L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 299 Neisseria gonorrhoeae EC-ansA L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 3679 Mycobacterium tuberculosis ansA L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 1592 Mycobacterium leprae EC-ansB L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 1597 Mycobacterium bovis EC-ansB L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 2804 Klebsiella pneumoniae L-ASPARAGINASE (EC 3_5_1_1) 

3_5 J J 2805 Klebsiella pneumoniae L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 2806 Klebsiella pneumoniae L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 7348 Klebsiella pneumoniae L-ASPARAGINASE PRECURSOR (EC 3_5_1_1) 

3_5_1_1 7349 Klebsiella pneumoniae L-ASPARAGINASE PRECURSOR (EC 3_5_1_1) 

3_5_1_1 8179 Klebsiella pneumoniae L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 151 Helicobacter pylori HP0723 L-ASPARAGINASE (EC 3_5_1_1) 

3 5 11 661 Helicobacter pylori J99sp|Q9ZLB9 L-ASPARAGINASE (EC 3 511) 

3_5_1_1 891 1 Haemophilus influenzae HI0745 L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 820 Haemophilus ducreyi EC-ansB L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 795 Escherichia coli ybiK L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 1724 Eschenchia coli ansA L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 5750 Escherichia coli ansB L-ASPARAGINASE (EC 3_5_1_1) 

3 511 2596 Enterococcus faecahs EC-ansB L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 140 Corynebactenum diphtheriae L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 1698 Corynebactenum diphtheriae L-ASPARAGINASE (EC 3_5_1_1) 

3 5 1 1 563 Clostridium difficile L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_1 2965 Clostridium acetobutylicum 6635_C3_20 L-ASPARAGINASE (EC 3_5_1_1) 
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3_5_1_1 1 148 Campylobacter jejuni ansA L-ASPARAG1NASE (EC 3_5_1_1) 
3_5_1_1 1207 Bordetella pertussis L- ASPARAGINASE (EC 3_5_1_1) 
3_5_1_1 1208 Bordeteila pertussis EC-ansB L-ASPARAGINASE (EC 3_5_l_l ) 
3_5_1_1 4250 Bordetella pertussis EC-ybiK L-ASPARAGINASE (EC 3_5_1_1) 
3_5_1_1 8415 Bordeteila bronchiseptica EC-ybiK L-ASPARAGINASE (EC 3_5_1_1) 
3_5_1_1 270 Bacillus subtilis yccC L-ASPARAGINASE (EC 3_5_1_1) 
3_5_1_I 2354 Bacillus subtilis ansA L-ASPARAGINASE (EC 3_5_1_1) 

3_5_1_I0 4326 Yersinia pseudotuberculosis FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 
3_5_1_10) 

3_5_1_10 149 Yersinia pestis EC-purU FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 3_5_1_10) 

3_5_1_10 3791 Yersinia pestis FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 3_5_1_I0) 

3_5_1_10 5787 Vibrio cholerae El Tor N16961 ORF02513 FORMYLTETRAHYDROFOLATE DEFORMYLASE 

(EC 3_5_1_10) 

3_5_1_10 3439 Salmonella typhimurium tgs FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 

3_5J_10) 

3_5_1_10 5199 Salmonella typhimurium yceP FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 

3_5_1_10) 

3_5_1_10 356 Salmonella typhi FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 3_5_1_10) 
3_5_1_10 4138 Salmonella typhi FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 3_5_1_10) 
3_5_3_10 501 Salmonella paratyphi FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 3_5_1_10) 
3_5_1_10 1526 Salmonella paratyphi FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 3_5_I_10) 
3_5_1_10 824 Salmonella enteritidis FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 3_5_1_10) 
3_5_1_10 1285 Salmonella ententidis FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 3_5_1_10) 
3_5_1_10 1059 Salmonella dublin FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 3_5_1_10) 
3_5_1_10 2512 Salmonella dublin FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 3_5_1_10) 
3_5_1_10 5003 Pseudomonas aeruginosa purU2 FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 
3_5_1_10) 

3_5_1_10 8224 Pseudomonas aeruginosa purUl FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 

3_5_1_10) 

3_5_1_10 1694 Pasteurella multocida purU FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 3_5_1_10) 
3_5_1_10 813 Mycobacterium tuberculosis purU FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 

3_5_1_10) 

3_5_1_10 3528 Mycobacterium bovis EC-purU FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 

3_5_1_10) 

3_5_1_10 1896 Klebsiella pneumoniae FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 3_5_1_10) 
3_5_1_10 7137 Klebsiella pneumoniae FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 3_5_1_10) 
3_5_1_10 819 Helicobacter pylori HP1434 FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 3_5_1_10) 
3_5_1_10 1 157 Helicobacter pylori J99sp|Q9ZJY0 FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 

3_5_1_10) 

3_5_1_10 1315 Helicobacter pylori J99tr|Q9ZJI2 FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 

3_5_1_10) 

3_5_1_10 3271 Haemophilus influenzae HI 1588 FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 

3_5_1_10) 

3_5_1_10 4753 Escherichia coli bl060 FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 3_5_1_10) 

3_5_1_10 4825 Escherichia coli purU FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 3_5_1_10) 

3_5_1_10 2 Campylobacter jejuni Cj0630c FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 3_5_1_10) 

3_5_1_10 1323 Campylobacter jejuni purU FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 3_5_1_10) 

3_5_1_10 3297 Bordetella pertussis FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 3_5_1_10) 

3_5_1_10 8257 Bordetella bronchiseptica FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 3_5_1_10) 

3_5_1_10 1312 Bacillus subtilis ykkE FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 3_5_1_10) 

3_5_I_1 1 281 1 Staphylococcus aureus BS-yxel PENICILLIN ACYLASE (EC 3_5_1_1 1) 

3_5_1_1 1 1 770 Pseudomonas aeruginosa PA0305 PENICILLIN ACYLASE II PRECURSOR (EC 3_5_1_1 1) 

3_5 JJ 1 6244 Pseudomonas aeruginosa PA1893 PENICILLIN ACYLASE (EC 3_5_1_1 1) 

3_5_1_16 4279 Yersinia pseudotuberculosis EC-argE ACETYLORNITHINE DEACETYLASE (EC 3_5_1_16) 

3_5_1_16 1386 Yersinia pestis EC-argE ACETYLORNITHINE DEACETYLASE (EC 3_5_1_16) 

3_5_1_16 6394 Vibrio cholerae El Tor NI6961 ORF03344 ACETYLORNITHINE DEACETYLASE (EC 

3_5J_16) 

3_5_l_16 5227 Salmonella typhimurium argE ACETYLORNITHINE DEACETYLASE (EC 3_5_1_16) 
3_5_1_16 1720 Salmonella typhi ACETYLORNITHINE DEACETYLASE (EC 3_5_1_16) 
3_5_1_16 2419 Salmonella paratyphi ACETYLORNITHINE DEACETYLASE (EC 3_5_1_16) 
3_5_t J6 2420 Salmonella paratyphi ACETYLORNITHINE DEACETYLASE (EC 3_5_1_16) 
3_5_l_16 2421 Salmonella paratyphi ACETYLORNITHINE DEACETYLASE (EC 3_5_1_16) 
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3_5_1_16 3603 Salmonella ententidis ACETYLORNITH1NE DEACETYLASE (EC 3_5_1_16) 

3_5_1_16 1736 Salmonella dublin ACETYLORNITHINE DEACETYLASE (EC 3_5_1_16) 

3_5_1_16 3491 Pseudomonas aeruginosa PA5390 ACETYLORNITHINE DEACETYLASE (EC 3_5_1_16) 

3_5_1_16 7615 Pseudomonas aeruginosa argE ACETYLORNITHINE DEACETYLASE (EC 3_5_1_16) 

3_5_1_16 551 Pasteurella multoctda argE ACETYLORNITHINE DEACETYLASE (EC 3_5_1_16) 

3_5_1_16 900 Klebsiella pneumoniae ACETYLORNITHINE DEACETYLASE (EC 3_5_1_16) 

3_5_1_16 901 Klebsiella pneumoniae ACETYLORNITHINE DEACETYLASE (EC 3_5_1_16> 

3_5_1_16 7476 Klebsiella pneumoniae ACETYLORNITHINE DEACETYLASE (EC 3_5_1_16) 

3_5_1_16 191 Haemophilus ducreyi EC-argE ACETYLORNITHINE DEACETYLASE (EC 3_5_1_16) 

3_5_1_16 2796 Escherichia coli b2872 ACETYLORNITHINE DEACETYLASE (EC 3_5_1_16) 

3_5_1_16 6268 Escherichia coli argE ACETYLORNITHINE DEACETYLASE (EC 3_5_1_16) 

3_5_1_16 688 Enterococcus faecalis BS-ylmB ACETYLORNITHINE DEACETYLASE (EC 3_5_1_16) 

3_5_l_16 296 Clostridium difficile ACETYLORNITHINE DEACETYLASE (EC 3_5_1_16) 

3_5_1_16 447 Clostridium difficile ACETYLORNITHINE DEACETYLASE (EC 3_5_1_16) 

3_5_1_16 60 Bordetella pertussis gi|39742 ACETYLORNITHINE DEACETYLASE (EC 3_5_1_16) 

3_5_1_16 2779 Bordetella pertussis ACETYLORNITHINE DEACETYLASE (EC 3_5_1_16) 

3_5_1_16 5881 Bordetella bronchiseptica ACETYLORNITHINE DEACETYLASE (EC 3_5_1_16) 

3_5_1_16 1968 Bacillus subtilis argE ACETYLORNITHINE DEACETYLASE (EC 3_5_1_16) 

3_5_1_18 7425 Yersinia pseudotuberculosis EC-dapE SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE 

(EC3_5_1_18) 

3_5_1_18 1511 Yersinia pestis EC-dapE SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 3_5_1_18) 
3_5_1_18 5939 Vibrio cholerae El Tor N16961 ORF02722 SUCCINYL-DIAMINOPIMELATE 
DESUCCINYLASE (EC 3_5_1_18) 

3_5_1_18 1416 Streptococcus pneumoniae BS-ytjP SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 
3_5_1_18) 

3_5_1_18 965 Streptococcus mutans SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 3_5_1_18) 
3_5_l_18 1925 Staphylococcus aureus SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 3_5_1_18) 
3_5_1_1 8 3493 Salmonella typhimurium msgB SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 
3_5_1_18) 

3_5_1_18 36 Salmonella typhi SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 3_5_1_18) 
3_5_1_18 4025 Salmonella paratyphi SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 3_5_1_18) 
3_5_1_18 4026 Salmonella paratyphi SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 3_5_1_18) 
3_5_1_18 4027 Salmonella paratyphi SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 3_5_1_18) 
3_5_1_18 1028 Salmonella dublin SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 3_5_1_18) 
3_5_1_18 844 Rickettsia prowazekii RP874 SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 
3_5_1_18) 

3_5_1_18 3960 Pseudomonas aeruginosa dapE SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 

3_5_1_18) 

3_5_1_18 1781 Pasteurella multocida dapE SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 
3_5_1_1 8) 

3_5_1_18 249 Neisseria gonorrhoeae EC-dapE SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 

3_5_1_18) 

3_5_1_18 5088 Mycobacterium tuberculosis dapE SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 
3_5_1_18) 

3_5_1_18 11 13 Mycobacterium leprae EC-argE SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 
3_5_1_18) 

3_5_1_18 2119 Mycobacterium bovis EC-dapE SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 
3_5_1_18) 

3_5_1_18 6503 Klebsiella pneumoniae SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 3_5_I_I8) 
3_5_1_18 1161 Helicobacter pylori HP0212 SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 
3_5_1_18) 

3_5_1_18 202 Helicobacter pylori J99tr|Q9ZMM0 SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 
3_5_1_18) 

3_5_1_18 14433 Haemophilus influenzae HI0102 SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 

3_5_1_18) 

3_5_1_18 1491 Haemophilus ducreyi EC-dapE SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 

3_5_1_I8) 

3_5_1_I8 2412 Escherichia coli dapE SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 3_5_1_18) 
3_5_1_18 121 1 Enterococcus faecium (DOE) SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 
3_5_1_18) 

3_5_1_18 2335 Enterococcus faecalis SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 3_5_1_18) 
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3_5_1_18 2590 Enterococcus faecalis BS-ytjP SUCCINYL-DiAMINOPIMELATE DESUCCINYLASE (EC 
3_5_1_18) 

3_5_1_18 1422 Corynebactenum diphthenae SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 
3_5_1_18) 

3_5_1_18 2127 Clostridium difficile SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 3_5_1_18) 
3_5_1_18 546 Clostndium acetobutylicum 975937_C2_76 SUCCINYL-DIAMINOPIMELATE 
DESUCCINYLASE (EC 3_5_1_18) 

3_5_1_18 171 1 Campylobacter jejuni dapE SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 
3_5_1_18) 

3_5_1_I8 822 Bordetella pertussis EC-dapE SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 
3_5_1_18) 

3_5_1_18 5336 Bordetella bronchiseptica EC-dapE SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 
3_5_1_18) 

3_5_1_18 2992 Bacillus subtil is ytjP SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE (EC 3_5_1 J8) 
3_5_1_19 5821 Yersinia pseudotuberculosis EC-ydjB PYRAZINAMIDASE/NICOTINAMIDASE [INCLUDES: 
PYRAZINAMIDASE (EC 3_5_1_-) / NICOTINAMIDASE (EC 3_5_t_19) ] 
3_5_1_19 73 Yersinia pestis EC-ydjB PYRAZINAMIDASE/NICOTINAMIDASE [INCLUDES: 
PYRAZINAMIDASE (EC 3_5_1_-) / NICOTINAMIDASE (EC 3_5_1_19) ] 

3_5_1_19 7218 Vibrio cholerae El Tor N 16961 ORFA00407 PYRAZINAMIDASE/NICOTINAMIDASE 
[INCLUDES: PYRAZINAMIDASE (EC 3_5_1_-) / NICOTINAMIDASE (EC 3_5_1_19) ] 
3_5_1_19 539 Treponema pallidum TP0696 NICOTINAMIDASE (EC 3_5_1_19) 
3_5_1_19 2596 Salmonella typhimurium nam PYRAZINAMIDASE/NICOTINAMIDASE [INCLUDES: 
PYRAZINAMIDASE (EC 3_5_1_-) / NICOTINAMIDASE (EC 3_5_1_19) ] 

3_5_1_19 1133 Salmonella typhi PYRAZINAMIDASE/NICOTINAMIDASE [INCLUDES: PYRAZINAMIDASE 
(EC 3_5_1_-) / NICOTINAMIDASE (EC 3_5_1_19) ] 

3_5_1_19 607 Salmonella paratyphi PYRAZINAMIDASE/NICOTINAMIDASE [INCLUDES: 
PYRAZINAMIDASE (EC 3_5_1_-) / NICOTINAMIDASE (EC 3_5_1_19) ] 

3_5_1_19 8451 Saccharomyces cerevisiae PNC1 PYRAZINAMIDASE/NICOTINAMIDASE [INCLUDES: 
PYRAZINAMIDASE (EC 3_5_1_-) / NICOTINAMIDASE (EC 3_5_1_19) ] 

3_5_1_19 7913 Pseudomonas aeruginosa PA4918 PYRAZINAMIDASE/NICOTINAMIDASE [INCLUDES: 
PYRAZINAMIDASE (EC 3_5_1_-) / NICOTINAMIDASE (EC 3_5_1_19) ] 

3_5_1_19 1093 Porphyromonas gingivalis EC-ydjB PYRAZINAMIDASE/NICOTINAMIDASE [INCLUDES: 
PYRAZINAMIDASE (EC 3_5_t_-) / NICOTINAMIDASE (EC 3_5_1_19) ] 

3_5_1_19 1804 Neisseria gonorrhoeae EC-ydjB PYRAZINAMIDASE/NICOTINAMIDASE [INCLUDES: 
PYRAZINAMIDASE (EC 3_5_1_-) / NICOTINAMIDASE (EC 3_5_1_19) ] 

3_5_1_19 3702 Mycobacterium tuberculosis pncA PYRAZINAMIDASE/NICOTINAMIDASE [INCLUDES: 
PYRAZINAMIDASE (EC 3_5_1_-) / NICOTINAMIDASE (EC 3_5_1_19) ] 

3_5_I_19 3436 Mycobacterium bovis EC-ydjB PYRAZINAMIDASE/NICOTINAMIDASE [INCLUDES: 

PYRAZINAMIDASE (EC 3_5_1_-) / NICOTINAMIDASE (EC 3_5_1_19) ] 

3_5_1_19 2803 Klebsiella pneumoniae PYRAZINAMIDASE/NICOTINAMIDASE [INCLUDES: 

PYRAZINAMIDASE (EC 3_5_1_-) / NICOTINAMIDASE (EC 3_5_i_19) ] 

3_5_1_19 1725 Escherichia coli ydjB PYRAZINAMIDASE/NICOTINAMIDASE [INCLUDES: 

PYRAZINAMIDASE (EC 3_5_1_-) / NICOTINAMIDASE (EC 3_5_1_19) ] 

3_5_1__19 1057 Borrelia burgdorferi BBE22 PYRAZINAMIDASE/NICOTINAMIDASE [INCLUDES: 
PYRAZINAMIDASE (EC 3_5_1_-) / NICOTINAMIDASE (EC 3_5_1_19) ] 

3_5_1_19 3853 Bordetella pertussis EC-ydjB PYRAZINAMIDASE/NICOTINAMIDASE [INCLUDES: 
PYRAZINAMIDASE (EC 3_5_1_-) / NICOTINAMIDASE (EC 3_5_1_19) ] 

3_5_1_19 8728 Bordetella bronchiseptica EC-ydjB PYRAZINAMIDASE/NICOTINAMIDASE [INCLUDES: 

PYRAZINAMIDASE (EC 3_5_1_-) / NICOTINAMIDASE (EC 3_5_1_19) ] 

3_5_1_23 933 Pseudomonas aeruginosa PA0845 ALKALINE CERAMIDASE (EC 3_5_1_23) 

3_5_1_23 4779 Mycobacterium tuberculosis Rv0669c ALKALINE CERAMIDASE (EC 3_5_1_23) 

3_5_1_23 3244 Mycobacterium bovis ALKALINE CERAMIDASE (EC 3_5_1_23) 

3_5_1_24 7383 Vibrio cholerae El Tor N 16961 ORFA006 10 CHOLOYLGLYCINE HYDROLASE (EC 3_5_1_24)- 

3_5_1_24 6541 Salmonella typhimurium CHOLOYLGLYCINE HYDROLASE (EC 3_5_1_24) 

3_5_1_24 168 Salmonella typhi CHOLOYLGLYCINE HYDROLASE (EC 3_5_1_24) 

3_5_1_24 1953 Salmonella enteritidis CHOLOYLGLYCINE HYDROLASE (EC 3_5_1_24) 

3_5_1_24 3991 Salmonella dublin CHOLOYLGLYCINE HYDROLASE (EC 3_5_1_24) 

3_5_1_24 3614 Enterococcus faecium (DOE) CHOLOYLGLYCINE HYDROLASE (EC 3_5_1_24) 

3_5_1_24 852 Enterococcus faecalis BS-yxel CHOLOYLGLYCINE HYDROLASE (EC 3_5_1_24) 

3_5_1_24 2439 Enterococcus faecalis CHOLOYLGLYCINE HYDROLASE (EC 3_5_1_24) 

3_5_1_24 1478 Bordetella pertussis CHOLOYLGLYCINE HYDROLASE (EC 3_5_1_24) 

3_5_1_24 2223 Bordetella pertussis BS-yxel CHOLOYLGLYCINE HYDROLASE (EC 3_5_1_24) 
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3_5_1_24 7950 Bordetella bronchiseptica BS-yxel CHOLOYLGLYCINE HYDROLASE (EC 3_5_1_24) 
3_5_1_24 3947 Bacillus subtilis yxel CHOLOYLGLYCINE HYDROLASE (EC 3_5J_24) 

3_5_1_25 5703 Yersinia pseudotuberculosis N-ACETYLGLUCOSAMINE-6-PHOSPHATE DEACETYLASE (EC 
3_5_1_25) 

3_5_1_25 7386 Yersinia pseudotuberculosis EC-nagA N-ACETYLGLUCOSAMINE-6-PHOSPHATE 
DEACETYLASE (EC 3_5 J_25) 

3_5_1_25 3507 Yersinia pestis N-ACETYLGLUCOSAMINE-6-PHOSPHATE DEACETYLASE (EC 3_5 J_25) 
3_5_1_25 4190 Yersinia pestis EC-nagA N-ACETYLGLUCOSAMINE-6-PHOSPHATE DEACETYLASE (EC 
3_5_1_25) 

3_5_1_25 80 Vibrio cholerae El Tor N16961 ORF01316 N- ACETYLGLUCOS A MIN E-6- PHOSP HATE 
DEACETYLASE (EC 3_5_1_25) 

3_5_1_25 5580 Vibrio cholerae El Tor N16961 ORF02264 N-ACETYLGLUCOSAMINE-6-PHOSPHATE 
DEACETYLASE (EC 3_5_1_25) 

3_5_1_25 71 Streptococcus pyogenes nagA N-ACETYLGLUCOSAMINE-6-PHOSPHATE DEACETYLASE (EC 
3_5_1_25) 

3_5_1_25 1604 Staphylococcus aureus EC-nagA N-ACETYLGLUCOSAMINE-6-PHOSPHATE DEACETYLASE 
(EC 3_5_1_25) 

3_5_1_25 6364 Salmonella typhimurium nagA N-ACETYLGLUCOSAMINE-6- PHOSPHATE DEACETYLASE 
(EC 3_5_1_25) 

3_5_1_25 4403 Salmonella typhi N-ACETYLGLUCOSAMINE-6- PHOSPHATE DEACETYLASE (EC 3_5_1_25) 
3_5_1_25 2395 Salmonella paratyphi N-ACETYLGLUCOSAMINE-6-PHOSPHATE DEACETYLASE (EC 
3_5_1_25) 

3_5_1_25 2396 Salmonella paratyphi N-ACETYLGLUCOSAMINE-6-PHOSPHATE DEACETYLASE (EC 
3_5_1_25) 

3_5_1_25 2397 Salmonella paratyphi N- ACETYLGLUCOS AMINE-6-PHOSPHATE DEACETYLASE (EC 
3_5_1_25) 

3_5_1_25 2398 Salmonella paratyphi N-ACETYLGLUCOSAMINE-6-PHOSPHATE DEACETYLASE (EC 
3_5_1_25) 

3_5_1_25 276 Salmonella enteritidis N-ACETYLGLUCOSAMINE-6-PHOSPHATE DEACETYLASE (EC 
3_5_1_25) 

3_5_1_25 1597 Salmonella dublin N-ACETYLGLUCOSAMINE-6-PHOSPHATE DEACETYLASE (EC 
3_5_1_25) 

3_5_1_25 1641 Pseudomonas aeruginosa PA3758 N-ACETYLGLUCOSAMINE-6-PHOSPHATE 
DEACETYLASE (EC 3_5_1_25) 

3_5_1_25 1695 Pasteurella multocida nagA N-ACETYLGLUCOSAMINE-6-PHOSPHATE DEACETYLASE (EC 
3_5_I_25) 

3_5_1_25 6014 Mycobacterium tuberculosis nagA N-ACETYLGLUCOSAMINE-6-PHOSPHATE 
DEACETYLASE (EC 3_5_1_25) 

3_5_1_25 2197 Mycobacterium bovis EC-nagA N-ACETYLGLUCOSAMINE-6-PHOSPHATE DEACETYLASE 
(EC 3_5_1_25) 

3_5_1_25 3103 Klebsiella pneumoniae N-ACETYLGLUCOSAMINE-6-PHOSPHATE DEACETYLASE (EC 
3_5_1_25) 

3_5_1_25 21597 Haemophilus influenzae HI0140 N-ACETYLGLUCOSAMINE-6-PHOSPHATE 
DEACETYLASE (EC 3_5_1_25) 

3_5 J_25 410 Haemophilus ducreyi EC-nagA N- ACETYLGLUCOSAMINE-6-PHOS PHATE DEACETYLASE 
(EC 3_5_1_25) 

3_5_1_25 4587 Escherichia coli nagA N-ACETYLGLUCOSAMINE-6-PHOSPHATE DEACETYLASE (EC 
3_5_1_25) 

3_5_1_25 331 Enterococcus faecium (DOE) N-ACETYLGLUCOSAMINE-6-PHOSPHATE DEACETYLASE (EC 
3_5_1_25) 

3_5_1_25 1926 Enterococcus faecalis N-ACETYLGLUCOSAMINE-6-PHOSPHATE DEACETYLASE (EC 
3_5_1_25) 

3_5_1_25 2202 Enterococcus faecalis N-ACETYLGLUCOSAMINE-6-PHOSPHATE DEACETYLASE (EC 
3_5_1_25) 

3_5_1_25 1841 Corynebactenum diphtheriae N-ACETYLGLUCOSAMINE-6-PHOSPHATE DEACETYLASE 
(EC 3_5_1_25) 

3_5_1_25 950 Clostridium difficile N-ACETYLGLUCOSAMINE-6-PHOSPHATE DEACETYLASE (EC 

3_5_1_25) 

3_5_1_25 1237 Clostridium difficile N-ACETYLGLUCOSAMINE-6-PHOSPHATE DEACETYLASE (EC 
3_5_1_25) 

3_5_1_25 504 Clostridium acetobutylicum 34274001_F1_6 N-ACETYLGLUCOSAMINE-6-PHOSPHATE 
DEACETYLASE (EC 3_5_1_25) 
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3_5_1_25 587 Borrelia burgdorferi BB0151 N-ACETYLGLUCOSAMINE-6-PHOSPHATE DEACETYLASE (EC 
3_5_1_25) 

3_5_1_25 3496 Bacillus subtilis nagA N-ACETYLGLUCOSAMINE-6-PHOSPHATE DEACETYLASE (EC 
3_5_1_25) 

3_5_1_32 20244 Neurospora crassa HIPPURATE HYDROLASE (EC 3_5_1_32) 

3_5_1_32 759 Klebsiella pneumoniae HIPPURATE HYDROLASE (EC 3_5_1_32) 

3_5_l_32 760 Klebsiella pneumoniae HIPPURATE HYDROLASE (EC 3_5 J_32) 

3_5_1_32 3135 Klebsiella pneumoniae HIPPURATE HYDROLASE (EC 3_5_1_32) 

3_5_1_32 3136 Klebsiella pneumoniae HIPPURATE HYDROLASE (EC 3_5_1_32) 

3 5 1 32 3137 Klebsiella pneumoniae HIPPURATE HYDROLASE (EC 3_5_1_32) 

3_5_I_32 3138 Klebsiella pneumoniae HIPPURATE HYDROLASE (EC 3_5_1_32) 

3_5_1_32 2867 Campylobacter jejuni hipO HIPPURATE HYDROLASE (EC 3_5_1_32) 

3_5_1_32 657 Bordetella pertussis HIPPURATE HYDROLASE (EC 3_5_1_32) 

3_5_1_32 7214 Bordetella bronchiseptica HIPPURATE HYDROLASE (EC 3_5_1_32) 

3_5_1_33 1494 Streptococcus pneumoniae peptidoglycan N-acetylglucosamine deacetylase (EC 3_5_1_33) 

3_5_1_38 725 Pseudomonas aeruginosa ansB GLUTAMINASE-ASPARAGINASE (EC 3_5_1_38) 

3_5_1_4 6585 Saccharomyces cerevisiae AMD2 AMIDASE (EC 3_5_1_4) 

3 5 1 4 6120 Pseudomonas aeruginosa amiE ALIPHATIC AMIDASE (EC 3_5_I_4) 

3_5_1_4 3373 Mycobacterium leprae PUTATIVE AMIDASE CY50J9C (EC 3_5_l_4) 

3_5_1_4 3374 Mycobacterium leprae PUTATIVE AMIDASE CY50J9C (EC 3_5_I_4) 

3_5_1_4 341 1 Mycobacterium leprae PUTATIVE AMIDASE CY50J9C (EC 3_5_1_4) 

3_5_1_4 1501 Mycobacterium bovis PUTATIVE AMIDASE CY50_19C (EC 3_5_1_4) 

3_5_1_4 1502 Mycobacterium bovis PUTATIVE AMIDASE CY50J9C (EC 3_5_1_4) 

3_5_1_4 634 Helicobacter pylori HP1238 ALIPHATIC AMIDASE (EC 3_5_1_4) 

3_5_1_4 1241 Helicobacter pylori HP0294 ALIPHATIC AMIDASE (EC 3_5_1_4) 

3_5_1_4 283 Helicobacter pylori J99tr|Q9ZMEl ALIPHATIC AMIDASE (EC 3_5_1_4) 

3_5_1_4 1 149 Helicobacter pylori J99tr|Q9ZJY8 ALIPHATIC AMIDASE (EC 3_5_1_4) 

3_5_1_41 2609 Saccharomyces cerevisiae CDA1 CHITIN DEACETYLASE 2 (EC 3_5_1_41) 

3_5_1_41 4398 Saccharomyces cerevisiae CDA2 CHITIN DEACETYLASE PRECURSOR (EC 3_5_1_41) 

3_5_1_46 423 Pseudomonas aeruginosa PA5542 6-AMINOHEXANOATE-DIMER HYDROLASE (EC 3_5_1_46) 

3_5_1_46 8553 Pseudomonas aeruginosa PA4347 6-AMINOHEXANOATE-DIMER HYDROLASE (EC 

3_5_l_46) 

3_5_1_46 8734 Pseudomonas aeruginosa PA2228 6-AMINOHEXANOATE-DIMER HYDROLASE (EC 

3_5_1_46) 

3_5_1_46 1251 Mycobacterium tuberculosis Rvl723 6-AMINOHEXANOATE-DIMER HYDROLASE (EC 

3_5_1_46) 

3_5_1_46 135 Mycobacterium bovis 6-AMINOHEXANOATE-DIMER HYDROLASE (EC 3_5_1_46) 

3_5_1_46 3209 Klebsiella pneumoniae 6-AMINOHEXANOATE-DIMER HYDROLASE (EC 3_5_1_46) 

3_5_1_46 2333 Enterococcus faecium (DOE) 6-AMINOHEXANOATE-DIMER HYDROLASE (EC 3_5_1_46) 

3_5_1_46 758 Clostridium difficile 6-AMINOHEXANOATE-DIMER HYDROLASE (EC 3_5_1_46) 

3_5_1_49 3660 Bordetella pertussis FORMAMI DASE (EC 3_5_1_49) 

3_5_1_49 5256 Bordetella bronchiseptica FORMAMIDASE (EC 3_5_1_49) 

3_5_1_5 6613 Yersinia pseudotuberculosis UREASE ALPHA SUBUNIT (EC 3_5_1_5) 

3_5 J_5 3419 Yersinia pestis UREASE ALPHA SUBUNIT (EC 3_5_1_5) 

3_5_1_5 3570 Yersinia pestis UREASE BETA SUBUNIT (EC 3_5_1_5) 

3_5_1_5 3743 Yersinia pestistr|Q9ZFS0 UREASE GAMMA SUBUNIT (EC 3_5_1_5) 

3_5_1_5 80 Ureaplasma urealyticum UU432 UREASE ALPHA SUBUNIT (EC 3_5_1_5) 

3_5_l_5 82 Ureaplasma urealyticum UU433 UREASE BETA SUBUNIT (EC 3_5_1_5) 

3_5_1_5 108 Ureaplasma urealyticum UU434 UREASE GAMMA SUBUNIT (EC 3_5_1_5) 

3_5_1_5 1234 Staphylococcus aureus BS-ureB UREASE BETA SUBUNIT (EC 3_5_1_5) 

3_5_1_5 2422 Staphylococcus aureus BS-ureA UREASE GAMMA SUBUNIT (EC 3_5_1_5) 

3_5_1_5 3201 Staphylococcus aureus BS-ureC UREASE ALPHA SUBUNIT (EC 3_5_1_5) 

3_5_1_5 441 1 Pseudomonas aeruginosa ureC UREASE ALPHA SUBUNIT (EC 3_5_1_5) 

3_5_1_5 4412 Pseudomonas aeruginosa ureB UREASE BETA SUBUNIT (EC 3_5_1_5) 

3_5_1_5 7688 Pseudomonas aeruginosa ureA UREASE GAMMA SUBUNIT (EC 3_5_I_5) 

3_5_l_5 85! Mycobacterium tuberculosis ureC UREASE ALPHA SUBUNIT (EC 3_5_1_5) 

3_5_1_5 852 Mycobacterium tuberculosis ureB UREASE BETA SUBUNIT (EC 3_5_1_5) 

3_5_1_5 853 Mycobacterium tuberculosis ureA UREASE GAMMA SUBUNIT (EC 3_5_1_5) 

3_5_1_5 3853 Mycobacterium bovis BS-ureA UREASE GAMMA SUBUNIT (EC 3_5_1_5) 

3_5_1_5 3854 Mycobacterium bovis BS-ureB UREASE (EC 3_5_1_5) 

3_5_1_5 3856 Mycobacterium bovis BS-ureC UREASE ALPHA SUBUNIT (EC 3_5J_5) 

3_5_1_5 399 Klebsiella pneumoniae UREASE GAMMA SUBUNIT (EC 3_5_l_5) 
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3_5_t_5 4843 Klebsiella pneumoniae UREASE ALPHA SUBUNIT (EC 3_5_1_5) 
3_5_t_5 4844 Klebsiella pneumoniae UREASE ALPHA SUBUNIT (EC 3_5_1_5) 
3_5_1_5 1031 Helicobacter pylori HP0072 UREASE BETA SUBUNIT (EC 3 515) 
3_5_1_5 1032 Helicobacter pylori HP0073 UREASE ALPHA SUBUNIT (EC 3_5_1_5) 
3_5_1_5 68 Helicobacter pylon J99 ureB UREASE BETA SUBUNIT (EC 3_5 J_5) 
3_5_1_5 69 Helicobacter pylori J99sp|Q9ZMZ4 UREASE ALPHA SUBUNIT (EC 3_5_1_5) 
3_5_1_5 13527 Haemophilus influenzae HI0541 UREASE GAMMA SUBUNIT (EC 3_5_1_5) 
3_5_1_5 13528 Haemophilus influenzae HI0540 UREASE BETA SUBUNIT (EC 3_5_1_5) 
3_5_1_5 20788 Haemophilus influenzae HI0539 UREASE ALPHA SUBUNIT (EC 3_5_1_5) 
3_5_1_5 4064 Bordetella pertussis BS-ureC UREASE ALPHA SUBUNIT (EC 3_5_1_5) 
3_5_1_5 4065 Bordetella pertussis BS-ureB UREASE BETA SUBUNIT (EC 3_5_1_5) 
3_5_1_5 4067 Bordetella pertussis BS-ureA UREASE GAMMA SUBUNIT (EC 3_5_1_5) 
3_5_1_5 21 Bordetella bronchiseptica BS-ureA UREASE GAMMA SUBUNIT (EC 3_5_1_5) 
3_5_1_5 23 Bordetella bronchiseptica BS-ureB UREASE BETA SUBUNIT (EC 3_5_1_5) 
3_5_1_5 24 Bordetella bronchiseptica BS-ureC UREASE ALPHA SUBUNIT (EC 3_5_1_5) 
3_5_1_5 3659 Bacillus subtilis ureC UREASE ALPHA SUBUNIT (EC 3_5_1_5) 
3_5_1_5 3660 Bacillus subtilis ureB UREASE BETA SUBUNIT (EC 3_5_1_5) 
3_5_1_5 3661 Bacillus subtilis ureA UREASE GAMMA SUBUNIT (EC 3_5_1_5) 

3_5_1_54 4285 Yersinia pseudotuberculosis BS-ycsJ UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

3_5_1_54 2282 Yersinia pestis UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE (EC 

3_5_1_54) 

3_5_1_54 7283 Vibrio cholerae El Tor N16961ORFA00493 UREA CARBOXYLASE (EC 6_3_4_6) / 
ALLOPHANATE HYDROLASE (EC 3_5_1_54) 

3_5_1_54 7284 Vibrio cholerae El Tor N16961ORFA00494 UREA CARBOXYLASE (EC 6_3_4_6) / 
ALLOPHANATE HYDROLASE (EC 3_5_1_54) 

3_5_1_54 922 Staphylococcus aureus UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE 
(EC 3_5_1_54) 

3_5_1_54 923 Staphylococcus aureus BS-ycsJ UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

3_5_1_54 1360 Staphylococcus aureus UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE 
(EC 3_5_1_54) 

3_5_1_54 1361 Staphylococcus aureus UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE 
(EC 3_5_1_54) 

3_5_1_54 5051 Salmonella typhimurium ybgK UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

3_5_1_54 5052 Salmonella typhimurium ybgJ UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

3_5_1_54 3339 Salmonella typhi UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE (EC 

3_5_1_54) 

3_5_1_54 4842 Salmonella typhi UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE (EC 
3_5_1_54) 

3_5_1_54 3245 Salmonella paratyphi UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE 
(EC 3_5_1_54) 

3_5_1_54 3246 Salmonella paratyphi UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE 
(EC 3_5_1_54) 

3_5_1_54 3905 Salmonella dublin UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE (EC 
3_5_1_54) 

3_5_1_54 6608 Saccharomyces cerevisiae DUR1,2 UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

3„5_L54 2353 Pseudomonas aeruginosa PA4510 UREA CARBOXYLASE (EC 6_3_4__6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

3_5_1_54 2354 Pseudomonas aeruginosa PA4509 UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

3_5_l_54 4869 Pseudomonas aeruginosa PA21 10 UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

3_5_1_54 5257 Pseudomonas aeruginosa PA0495 UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) / BIOTIN CARBOXYLASE (EC 6_3_4_14) 

3_5_1_54 5258 Pseudomonas aeruginosa PA0496 UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

3_5_1_54 8451 Pseudomonas aeruginosa PA21 1 1 UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 
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3_5_1_54 2743 Mycobacterium tuberculosis Rv0263c UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5J_54) 

3_5_1_54 2744 Mycobacterium tuberculosis Rv0264c UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5J_54) 

3_5_1_54 421 Mycobacterium leprae UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE 
(EC 3_5_1_54) 

3_5_1_54 422 Mycobacterium leprae BS-ycsJ UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

3_5_1_54 3460 Mycobactenum bovis BS-ycsJ UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

3_5_1_54 3461 Mycobactenum bovis UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE 
(EC 3_5_1_54) 

3_5_1_54 1735 Klebsiella pneumoniae UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE 
(EC 3_5_1_54) 

3_5_1_54 1737 Klebsiella pneumoniae UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE 
(EC 3_5_1_54) 

3_5_1_54 14660 Haemophilus influenzae HI1730 UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_l_54) 

3_5_1_54 18274 Haemophilus influenzae HI1731 UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

3_5_1_54 685 Escherichia coli b07U UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE 
(EC 3_5_1_54) 

3_5_1_54 686 Escherichia coli b0712 UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE 
(EC 3_5_l_54) 

3_5J_54 271 Clostridium difficile UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE 
(EC 3_5_1_54) 

3_5_1_54 272 Clostridium difficile BS-ycsJ UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

3_5_1_54 2019 Campylobacter jejuni Cjl542 UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

3_5_1_54 2021 Campylobacter jejuni Q1543 UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

3_5_1_54 4415 Bordetella pertussis UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE 
(EC 3_5_1_54) 

3_5_1_54 7189 Bordetella bronchiseptica BS-ycsJ UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

3_5_1_59 2726 Staphylococcus aureus BS-yaaJ N-CARBAMOYLSARCOSINE AMIDASE (EC 3_5_t_59) 

3_5_1_68 7027 Yersinia pseudotuberculosis N-formylglutamate deformylase (EC 3_5_1_68) 

3_5_1_68 2539 Yersinia pestistr|Q9ZC73 N-formylglutamate deformylase (EC 3_5_1_68) 

3_5_1_68 2279 Pseudomonas aeruginosa hutG N-formylglutamate deformylase (EC 3_5_1_68) 

3_5_1_68 3150 Bordetella pertussis N-formylglutamate deformylase (EC 3_5_1_68) 

3_5_1_68 3868 Bordetella pertussis N-formylglutamate deformylase (EC 3_5_1_68) 

3_5_1_68 5743 Bordetella bronchiseptica N-formylglutamate deformylase (EC 3_5_1_68) 

3_5_1_68 7638 Bordetella bronchiseptica N-formylglutamate deformylase (EC 3_5_1_68) 

3_5_1_78 6658 Salmonella typhimurium gsp BIFUNCTIONAL GLUTATHIONYLSPERMIDINE 

SYNTHETASE/AMIDASE [INCLUDES: GLUTATHIONYLSPERMIDINE SYNTHASE (EC 6_3_1_8)/ 

GLUTATHIONYLSPERMIDINE AMIDASE (EC 3_5_1_78)] 

3_5_1_78 3398 Salmonella typhi BIFUNCTIONAL GLUTATHIONYLSPERMIDINE SYNTHETASE/AMIDASE 
[INCLUDES: GLUTATHIONYLSPERMIDINE SYNTHASE (EC 6_3_1_8) / GLUTATHIONYLSPERMIDINE 
AMIDASE (EC 3_5_1_78)] 

3_5_1_78 5497 Salmonella paratyphi BIFUNCTIONAL GLUTATHIONYLSPERMIDINE 
SYNTHETASE/AMIDASE [INCLUDES: GLUTATHIONYLSPERMIDINE SYNTHASE (EC 6_3_1_8) / 
GLUTATHIONYLSPERMIDINE AMIDASE (EC 3_5_1_78)] 

3_5_1_78 5498 Salmonella paratyphi BIFUNCTIONAL GLUTATHIONYLSPERMIDINE 
SYNTHETASE/AMIDASE [INCLUDES: GLUTATHIONYLSPERMIDINE SYNTHASE (EC 6_3_1_8) / 
GLUTATHIONYLSPERMIDINE AMIDASE (EC 3_5_1_78)] 

3_5_1_78 3827 Salmonella ententidis BIFUNCTIONAL GLUTATHIONYLSPERMIDINE 
SYNTHETASE/AMIDASE [INCLUDES: GLUTATHIONYLSPERMIDINE SYNTHASE (EC 6_3_1_8) / 
GLUTATHIONYLSPERMIDINE AMIDASE (EC 3_5J_78)] 

3_5_1_78 4494 Salmonella dublin BIFUNCTIONAL GLUTATHIONYLSPERMIDINE 
SYNTHETASE/AMIDASE [INCLUDES: GLUTATHIONYLSPERMIDINE SYNTHASE (EC 6_3_1_8) 
(GLUTATHIONE: SPERMIDINE LIGASE [ADP-FORMING]) (GSP SYNTHETASE) ; 
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GLUTATHIONYLSPERMIDINE AMIDASE (EC 3_5_1_78) (GLUTATHIONYLSPERMIDINE 
AMIDOHYDROLASE [SPERMIDINE- FORMING]) (GSP AMIDASE) ] 
3_5_1_78 4641 Klebsiella pneumoniae B1FUNCTIONAL GLUTATHIONYLSPERMIDINE 
SYNTHETASE/AMIDASE [INCLUDES: GLUTATHIONYLSPERMIDINE SYNTHASE (EC 6_3 J_8) / 
GLUTATHIONYLSPERMIDINE AMIDASE (EC 3_5_1 j78)] 

3_5_I_78 5772 Escherichia coli gsp BIFUNCTIONAL GLUTATHIONYLSPERMIDINE 
SYNTHETASE/AMIDASE [INCLUDES: GLUTATHIONYLSPERMIDINE SYNTHASE (EC 6_3_1_8) / 
GLUTATHIONYLSPERMIDINE AMIDASE (EC 3_5_1_78)] 

3 5 1 80 6605 Escherichia coh agaA N-acetylgaIactosamine-6-phosphate deacetylase (EC 3 5180) 

3_5_1_81 6947 Klebsiella pneumoniae D-AMINOACYLASE (EC 3_5_l_8l) 

3_5_1_81 6948 Klebsiella pneumoniae D-AMINOACYLASE (EC 3_5_1_81) 

3_5_1_81 9294 Klebsiella pneumoniae D-AMINOACYLASE (EC 3_5_1_81) 

3_5_1_81 739 Clostridium difficile D-AMINOACYLASE (EC 3_5_1_81) 

3_5_1_81 1550 Clostridium difficile D-AMINOACYLASE (EC 3_5_1_81) 

3_5_1_82 637 Mycobacterium tuberculosis Rv2913c N-ACYL-D-GLUTAMATE DEACYLASE (EC 3_5_l_82) 

3_5_1_82 644 Mycobacterium bovis N-ACYL-D-GLUTAMATE DEACYLASE (EC 3_5_1_82) 

3_5_1_82 1495 Bordetella pertussis N-ACYL-D-GLUTAMATE DEACYLASE (EC 3_5_1_82) 

3_5_1_82 4613 Bordetella pertussis N-ACYL-D-GLUTAMATE DEACYLASE (EC 3_5_1_82) 

3_5_1_82 4787 Bordetella pertussis N-ACYL-D-GLUTAMATE DEACYLASE (EC 3_5_1_82) 

3_5_1_82 8553 Bordetella bronchiseptica N-ACYL-D-GLUTAMATE DEACYLASE (EC 3_5_1_82) 

3_5_2_10 360 Mycobacterium tuberculosis Rv0695 creatininase (EC 3_5_2_I0) 

3_5_2_10 3960 Mycobacterium bovis creatininase (EC 3_5_2_10) 

3_5_2_10 7968 Klebsiella pneumoniae creatininase (EC 3_5_2_10) 

3_5_2_12 903 Streptococcus pyogenes amiC 6-AMINOHEXANOATE-CYCLIC-DI MER HYDROLASE (EC 
3_5_2_12) 

3_5_2_12 1309 Streptococcus mutans 6-AMINOHEXANOATE-CYCLIC-DIMER HYDROLASE (EC 3_5_2_12) 
3_5_2_12 953 Streptococcus equi 6-AMINOHEXANOATE-CYCLIC-DIMER HYDROLASE (EC 3_5_2_12) 
3_5_2_12 1217 Enterococcus faecium (DOE) 6-AMINOHEXANOATE-CYCLIC-DIMER HYDROLASE (EC 

3_5_2_12) 

3_5_2_12 326 Enterococcus faecalis 6-AMINOHEXANOATE-CYCLIC-DIMER HYDROLASE (EC 3_5_2_12) 
3_5_2_12 9625 Bordetella bronchiseptica 6-AMINOHEXANOATE-CYCLIC-DIMER HYDROLASE (EC 

3_5_2_12) 

3_5_2_14 4214 Saccharomyces cerevisiae YKL215C N-methylhydantoinase (ATP-hydroIyzing) (EC 3_5_2_14) / 
5-OXOPROLINASE (EC 3_5_2_9) 

3_5_2_14 5160 Mycobacterium tuberculosis Rv0266c N-methylhydantoinase (ATP-hydrolyzing) (EC 3_5_2_14) / 
5-OXOPROLINASE (EC 3_5_2_9) 

3_5_2_14 3627 Mycobacterium bovis N-methylhydantoinase (ATP-hydrolyzing) (EC 3_5_2_14) / 5- 
OXOPROLINASE (EC 3_5_2_9) 

3_5_2_14 3794 Bordetella pertussis N-methylhydantoinase (ATP-hydrolyzing) (EC 3_5_2_14) / 5- 
OXOPROLINASE (EC 3_5_2_9) 

3_5_2_14 7418 Bordetella bronchiseptica N-methylhydantoinase (ATP-hydrolyzing) (EC 3_5_2_14) / 5- 
OXOPROLINASE (EC 3_5_2_9) 

3_5_2_14 8171 Bordetella bronchiseptica N-methylhydantoinase (ATP-hydrolyzing) (EC 3_5_2_I4) 

3_5_2_14 8443 Bordetella bronchiseptica N-methylhydantoinase (ATP-hydrolyzing) (EC 3_5_2_14) 

3_5_2_14 8462 Bordetella bronchiseptica N-methylhydantoinase (ATP-hydrolyzing) (EC 3_5_2_14) 

3_5_2_5 5495 Salmonella typhimurium ALLANTOINASE (EC 3_5_2_5) 

3_5_2_5 6608 Salmonella typhimurium allA ALLANTOINASE (EC 3_5_2_5) 

3_5_2_5 3001 Salmonella typhi ALLANTOINASE (EC 3_5_2_5) 

3_5_2_5 5615 Salmonella paratyphi ALLANTOINASE (EC 3_5_2_5) 

3_5_2_5 5616 Salmonella paratyphi ALLANTOINASE (EC 3_5_2_5) 

3_5_2_5 934 Salmonella enteritidis PUTATIVE ALLANTOINASE (EC 3_5_2_5) 

3_5_2_5 2653 Salmonella dublin ALLANTOINASE (EC 3_5_2_5) 

3_5_2_5 3910 Saccharomyces cerevisiae DAL1 ALLANTOINASE (EC 3_5_2_5) 

3_5_2_5 1851 Pseudomonas aeruginosa PA5541 ALLANTOINASE (EC 3_5_2_5) 

3_5_2_5 495 Escherichia coli b0512 ALLANTOINASE (EC 3_5_2_5) 

3_5_2_5 312 Enterococcus faecalis BS-yunH ALLANTOINASE (EC 3_5_2_5) 

3_5_2_5 3236 Bacillus subtilis yunH ALLANTOINASE (EC 3_5_2_5) 

3_5_2_6 2373 Yersinia pestis BETA-LACTAMASE PRECURSOR, TYPE II (EC 3_5_2_6) 

3_5_2_6 7549 Vibrio cholerae El Tor N16961ORFA00821 BETA-LACTAMASE PRECURSOR, TYPE II (EC 

3_5_2_6) 

3_5_2_6 336 Streptococcus equi BETA-LACTAMASE PRECURSOR (EC 3_5_2_6) 
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3_5_2_6 6023 Salmonella typhi murium METALLO-BETA-LACTAMASE LI PRECURSOR, TYPE II (EC 
3_5_2_6) 

3_5_2_6 2770 Salmonella typhi BETA-LACTAMASE (EC 3_5_2_6) 

3„5_2_6 3634 Salmonella paratyphi METALLO-BETA-LACTAMASE LI PRECURSOR, TYPE II (EC 3_5_2_6) 
3_5_2_6 4953 Salmonella enteritidis METALLO-BETA-LACTAMASE LI PRECURSOR, TYPE II (EC 3_5_2_6) 
3_5_2_6 2462 Salmonella dublin METALLO-BETA-LACTAMASE LI PRECURSOR, TYPE II (EC 3_5_2_6) 
3_5_2_6 1334 Pseudomonas aeruginosa ampC BETA-LACTAMASE (EC 3_5_2_6) 

3_5_2_6 4527 Pseudomonas aeruginosa PA0057 BETA-LACTAMASE PRECURSOR, TYPE II (EC 3_5_2_6) 

3_5_2_6 4808 Pseudomonas aeruginosa PA5514 BETA-LACTAMASE OXA-2 (EC 3_5_2_6) 

3_5_2_6 1222 Mycobacterium tuberculosis blaC PROBABLE BETA-LACTAMASE PRECURSOR (EC 3_5_2_6) 

3_5_2_6 2792 Mycobacterium tuberculosis IpqF BETA-LACTAMASE (EC 3_5_2_6) 

3_5_2_6 3203 Mycobacterium leprae BETA-LACTAMASE PRECURSOR (EC 3_5_2_6) 

3_5_2_6 3213 Mycobacterium leprae BETA-LACTAMASE (EC 3_5_2_6) 

3_5_2_6 2155 Mycobacterium bovis BETA-LACTAMASE (EC 3_5_2_6) 

3_5_2_6 2415 Mycobacterium bovis PROBABLE BETA-LACTAMASE PRECURSOR (EC 3_5_2_6) 

3_5_2_6 1 1 1 Klebsiella pneumoniaetr|O06025 BETA-LACTAMASE SHV-5A (EC 3_5_2_6) 

3_5_2_6 1202 Klebsiella pneumoniae BETA-LACTAMASE PRECURSOR, TYPE II (EC 3_5_2_6) 

3_5_2_6 6994 Klebsiella pneumoniae BETA-LACTAMASE (EC 3_5_2_6) 

3_5_2_6 6996 Klebsiella pneumoniae BETA-LACTAMASE SHV-1 (EC 3_5_2_6) 

3_5_2_6 8897 Klebsiella pneumoniae BETA-LACTAMASE PRECURSOR (EC 3_5_2_6) 

3_5_2_6 9205 Klebsiella pneumoniae BETA-LACTAMASE PRECURSOR, TYPE II (EC 3_5_2_6) 

3_5_2_6 6359 Escherichia coli ampC BETA-LACTAMASE PRECURSOR (EC 3_5_2_6) 

3_5_2_6 505 Clostridium difficile METALLO-BETA-LACTAMASE LI PRECURSOR (BETA-LACTAMASE, 

TYPE II) (EC 3_5_2_6) 

3_5_2_6 3406 Clostridium difficile BETA-LACTAMASE (EC 3_5_2_6) 
3_5_2_6 341 1 Clostridium difficile BETA-LACTAMASE PRECURSOR (EC 3_5_2_6) 
3_5_2_6 502 Clostridium acetobutylicum 35445890_F1_5 BETA-LACTAMASE (EC 3_5_2_6) 
3_5_2_6 2345 Clostridium acetobutylicum 24230267_C3_3 1 BETA-LACTAMASE (EC 3_5_2_6) 
3_5_2_6 4204 Clostridium acetobutylicum METALLO-BETA-LACTAMASE LI PRECURSOR (BETA- 
LACTAMASE, TYPE II) (EC 3_5_2_6) 

3_5_2_6 2766 Campylobacter jejuni Q0299 BETA-LACTAMASE PRECURSOR (EC 3_5_2_6) 
3_5_2_6 4038 Bordetella pertussis BETA-LACTAMASE PRECURSOR, TYPE II (EC 3_5_2_6) 
3_5_2_6 4949 Bordetella bronchiseptica BETA-LACTAMASE PRECURSOR (EC 3_5_2_6) 
3_5_2_6 7024 Bordetella bronchiseptica BETA-LACTAMASE PRECURSOR, TYPE II (EC 3_5_2_6) 
3_5_2_6 210 Bacillus subtilis ybxl BETA-LACTAMASE (EC 3_5_2_6) 

3_5_2_7 7028 Yersinia pseudotuberculosis BS-hutI IMIDAZOLONEPROPIONASE (EC 3_5_2_7) 

3_5_2_7 2538 Yersinia pestissp|Q9ZC74 IMIDAZOLONEPROPIONASE (EC 3_5_2_7) 

3_5_2_7 5031 Vibrio cholerae El Tor N16961 ORF01565 IMIDAZOLONEPROPIONASE (EC 3_5_2_7) 

3_5_2_7 1 122 Streptococcus pyogenes hutl IMIDAZOLONEPROPIONASE (EC 3_5_2_7) 

3_5_2_7 2088 Staphylococcus aureus BS-hutI IMIDAZOLONEPROPIONASE (EC 3_5_2_7) 

3_5_2_7 2659 Salmonella typhimurium IMIDAZOLONEPROPIONASE (EC 3_5_2_7) 

3_5_2_7 4068 Salmonella typhi IMIDAZOLONEPROPIONASE (EC 3_5_2_7) 

3_5_2_7 565 Salmonella paratyphi IMIDAZOLONEPROPIONASE (EC 3_5_2_7) 

3_5_2_7 3368 Salmonella dublin IMIDAZOLONEPROPIONASE (EC 3_5_2_7) 

3_5_2_7 2278 Pseudomonas aeruginosa hutl IMIDAZOLONEPROPIONASE (EC 3_5_2_7) 

3_5_2_7 4 Porphyromonas gingivalis BS-hutI IMIDAZOLONEPROPIONASE (EC 3_5_2_7) 

3_5_2_7 4375 Klebsiella pneumoniae IMIDAZOLONEPROPIONASE (EC 3_5_2_7) 

3_5_2_7 4376 Klebsiella pneumoniae IMIDAZOLONEPROPIONASE (EC 3_5_2_7) 

3_5_2_7 1214 Helicobacter pylori HP0267 IMIDAZOLONEPROPIONASE (EC 3_5_2_7) 

3_5_2_7 257 Helicobacter pylori J99tr|Q9ZMG8 IMIDAZOLONEPROPIONASE (EC 3_5_2_7) 

3_5_2_7 1613 Enterococcus faecalis IMIDAZOLONEPROPIONASE (EC 3_5_2_7) 

3_5_2_7 2262 Bordetella pertussis IMIDAZOLONEPROPIONASE (EC 3_5_2_7) 

3_5_2_7 9262 Bordetella bronchiseptica IMIDAZOLONEPROPIONASE (EC 3_5_2_7) 

3_5_2_7 3930 Bacillus subtilis hutl IMIDAZOLONEPROPIONASE (EC 3_5_2_7) 

3_5_3_1 1 7320 Vibrio cholerae El Tor N 16961 ORFA00536 AGMATIN AS E (EC 3_5_3_1 1) 

3_5_3_1 1 5675 Salmonella typhimurium AGMATINASE (EC 3_5_3_1 1) 

3_5_3_1 1 6858 Salmonella typhimurium speB AGMATINASE (EC 3_5_3_1 1) 

3_5_3_1 1 561 Salmonella typhi AGMATINASE (EC 3_5_3_1 1) 

3_5_3_1 1 3614 Salmortella paratyphi AGMATINASE (EC 3_5_3_11) 

3_5_3_1 1 6450 Salmonella paratyphi AGMATINASE (EC 3_5_3_1 1) 

3_5_3_1 1 1986 Salmonella enteritidis AGMATINASE (EC 3_5_3_1 1) 

3_5_3_1 1 4703 Salmonella dublin AGMATINASE (EC 3_5_3_1 1) 
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3_5_3_1 1 7030 Pseudomonas aeruginosa speB2 AGMATINASE (EC 3_5_3_1 1) 

3_5_3_1 1 8006 Pseudomonas aeruginosa speBl AGMATINASE (EC 3_5_3_1 1) 

3_5_3_1 1 154 Pasteurella multocida speE AGMATINASE (EC 3_5_3_1 1) 

3_5_3_1 1 1215 Neisseria gonorrhoeae EC-speB AGMATINASE (EC 3_5_3_1 1) 

3_5_3_1 1 1636 Klebsiella pneumoniae AGMATINASE (EC 3_5_3_1 1) 

3_5_3_1 1 1637 Klebsiella pneumoniae AGMATINASE (EC 3_5_3_1 1) 

3_5_3_1 1 3339 Klebsiella pneumoniae AGMATINASE (EC 3_5_3_1 1) 

3_5_3_1 1 5744 Escherichia coli speB AGMATINASE (EC 3_5_3_1 1) 

3_5_3_1 1 640 Clostridium difficile EC-speB AGMATINASE (EC 3_5_3_1 1) 

3_5_3_1 1 3379 Bordetella pertussis PUTATIVE AGMATINASE PRECURSOR (EC 3_5_3_1 1) 

3_5_3_1 1 6073 Bordetella bronchiseptica AGMATINASE (EC 3_5_3_1 1) 

3_5_3_1 1 7873 Bordetella bronchiseptica PUTATIVE AGMATINASE PRECURSOR (EC 3_5_3_1 1) 
3_5_3_1 1 3743 Bacillus subtilis ywhG AGMATINASE (EC 3_5_3_1 1) 

3_5_3_19 6600 Salmonella typhimurium glxA2 UREIDOGLYCOLATE HYDROLASE (EC 3_5_3 J9) 
3_5_3_19 4814 Salmonella typhi UREIDOGLYCOLATE HYDROLASE (EC 3_5_3_19) 
3_5_3_19 5601 Salmonella paratyphi UREIDOGLYCOLATE HYDROLASE (EC 3_5_3_19) 
3_5_3_19 3523 Salmonella enteritidis UREIDOGLYCOLATE HYDROLASE (EC 3_5_3_19) 
3_5_3_19 1664 Salmonella dublin UREIDOGLYCOLATE HYDROLASE (EC 3_5_3_19) 
3_5_3_19 7021 Saccharomyces cerevisiae DAL3 UREIDOGLYCOLATE HYDROLASE (EC 3_5_3_19) 
3_5_3_19 2790 Pseudomonas aeruginosa PA1514 UREIDOGLYCOLATE HYDROLASE (EC 3_5_3_19) 
3_5_3_19 488 Escherichia coli b0505 UREIDOGLYCOLATE HYDROLASE (EC 3_5_3_19) 
3_5_3_19 2125 Bordetella pertussis UREIDOGLYCOLATE HYDROLASE (EC 3_5_3_19) 
3_5_3_19 8647 Bordetella bronchiseptica UREIDOGLYCOLATE HYDROLASE (EC 3_5_3_19) 
3_5_3_4 2548 Saccharomyces cerevisiae DAL2 ALLANTOICASE (EC 3_5_3_4) 
3_5_3_4 2791 Pseudomonas aeruginosa ale ALLANTOICASE (EC 3_5_3_4) 
3_5_3_4 76 Neurospora crassa ale ALLANTOICASE (EC 3_5_3_4) 

3_5_3_6 4290 Vibrio cholerae El Tor N16961 ORF00596 ARGININE DEIMINASE (EC 3_5_3_6) 

3_5_3_6 1429 Streptococcus pyogenessagP (arcA) ARGININE DEIMINASE (EC 3_5_3_6) 

3_5_3_6 715 Streptococcus pneumoniae ARGININE DEIMINASE (EC 3_5_3_6) 

3_5_3_6 2842 Staphylococcus aureus ARGININE DEIMINASE (EC 3_5_3_6) 

3_5_3_6 2468 Salmonella typhimurium ARGININE DEIMINASE (EC 3_5_3_6) 

3_5_3_6 2557 Salmonella typhi ARGININE DEIMINASE (EC 3_5_3_6) 

3_5_3_6 3379 Salmonella paratyphi ARGININE DEIMINASE (EC 3_5_3_6) 

3_5_3_6 3380 Salmonella paratyphi ARGININE DEIMINASE (EC 3_5_3_6) 

3_5_3_6 1795 Salmonella enteritidis ARGININE DEIMINASE (EC 3_5_3_6) 

3_5_3_6 2035 Salmonella dublin ARGININE DEIMINASE (EC 3_5_3_6) 

3_5_3_6 2726 Pseudomonas aeruginosa arcA ARGININE DEIMINASE (EC 3_5_3_6) 

3_5_3_6 283 Mycoplasma pneumoniaesp|P75218 ARGININE DEIMINASE (EC 3_5_3_6) 

3_5_3_6 532 Mycoplasma pneumoniae arcA ARGININE DEIMINASE (EC 3_5_3_6) 

3_5_3_6 533 Mycoplasma pneumoniae arcA ARGININE DEIMINASE (EC 3_5_3_6) 

3_5_3_6 4486 Mycobacterium tuberculosis arcA ARGININE DEIMINASE (EC 3_5_3_6) 

3_5_3_6 3624 Mycobacterium bovis ARGININE DEIMINASE (EC 3_5_3_6) 

3_5_3_6 2778 Enterococcus faecium (DOE) ARGININE DEIMINASE (EC 3_5_3_6) 

3_5_3_6 2249 Enterococcus faecalis ARGININE DEIMINASE (EC 3_5_3_6) 

3_5_3_6 743 Borrelia burgdorferi BB0841 ARGININE DEIMINASE (EC 3_5_3_6) 

3_5_3_6 1303 Bacillus subtilis ykgA ARGININE DEIMINASE (EC 3_5_3_6) 

3_5_3_8 5030 Vibrio cholerae El Tor N16961 ORF01564 FORMIMINOGLUTAMASE (EC 3_5_3_8) 

3_5_3_8 1 1 14 Streptococcus pyogenes hutG FORMIMINOGLUTAMASE (EC 3_5_3_8) 

3_5_3_8 2666 Staphylococcus aureus BS-hutG FORMIMINOGLUTAMASE (EC 3_5_3_8) 

3_5_3_8 1602 Salmonella typhimurium hutG FORMIMINOGLUTAMASE (EC 3_5_3_8) 

3_5_3_8 3595 Salmonella typhi FORMIMINOGLUTAMASE (EC 3_5_3_8) 

3_5_3_8 1880 Salmonella paratyphi FORMIMINOGLUTAMASE (EC 3_5_3_8) 

3_5_3_8 638 Salmonella enteritidis FORMIMINOGLUTAMASE (EC 3_5_3_8) 

3_5_3_8 3367 Salmonella dublin FORMIMINOGLUTAMASE (EC 3_5_3_8) 

3_5_3_8 5988 Pseudomonas aeruginosa PA3175 FORMIMINOGLUTAMASE (EC 3_5_3_8) 

3_5_3_8 4377 Klebsiella pneumoniae FORMIMINOGLUTAMASE (EC 3_5_3_8) 

3_5_3_8 4378 Klebsiella pneumoniae FORMIMINOGLUTAMASE (EC 3_5_3_8) 

3_5_3_8 2052 Bordetella pertussis BS-hutG FORMIMINOGLUTAMASE (EC 3_5_3_8) 

3_5_3_8 71 12 Bordetella bronchiseptica BS-hutG FORMIMINOGLUTAMASE (EC 3_5_3_8) 

3_5_3_8 3931 Bacillus subtilis hutG FORMIMINOGLUTAMASE (EC 3_5_3_8) 

3 5 3 9 6912 Yersinia pseudotuberculosis BS-yurH allantoate deiminase (EC 3_5_3_9) 

3_5_3_9 5625 Salmonella paratyphi allantoate deiminase (EC 3_5_3_9) 
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3_5_3_9 4237 Klebsiella pneumoniae ailantoate deiminase (EC 3_5_3_9) 

3_5_4_1 7885 Yersinia pseudotuberculosis CYTOS1NE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 1408 Yersinia pestis EC-yfhC CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 4037 Yersinia pestis EC-codA CYTOSINE DEAMINASE (EC 3_5_4J) 

3_5_4_1 4710 Vibrio cholerae El Tor N16961 ORF01 148 CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 864 Streptococcus pyogenes EC-yfhC CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 1 123 Streptococcus pneumoniae EC-yfhC CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 1482 Streptococcus mutans EC-yfhC CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 775 Streptococcus equi EC-yfhC CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 912 Staphylococcus aureus EC-yfhC CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 6106 Salmonella typhimurium codA CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 6910 Salmonella typhimurium yfhC CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 559 Salmonella typhi CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 1022 Salmonella typhi CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 771 Salmonella paratyphi CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 772 Salmonella paratyphi CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 2841 Salmonella paratyphi CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4J 2843 Salmonella paratyphi CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 712 Salmonella enteritidis CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 4092 Salmonella enteritidis CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 3739 Salmonella dublin CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 4486 Saccharomyces cerevisiae TAD3 CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 7002 Saccharomyces cerevisiae FCY1 CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 803 Rickettsia prowazekii RP831 CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 1856 Pseudomonas aeruginosa PA3767 CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 5963 Pseudomonas aeruginosa codA CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 1 109 Porphyromonas gingivalis EC-yfhC CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 317 Pasteurella multocida EC-codA CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 942 Pasteurella multocida EC-yfhC CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 1 156 Pasteurella multocida CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 541 Neisseria gonorrhoeae EC-yfhC CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 3832 Mycobacterium tuberculosis Rv3752c CYTOSINE DEAMINASE (EC 3_5_4_I) 

3_5_4_1 4095 Mycobacterium bovis EC-yfhC CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 3177 Klebsiella pneumoniae CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 6338 Klebsiella pneumoniae CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_l 6339 Klebsiella pneumoniae CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 7570 Klebsiella pneumoniae CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 7965 Klebsiella pneumoniae CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 1927 Haemophilus influenzae HI0906 CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 9072 Haemophilus influenzae HI0842 CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 64 Haemophilus ducreyi EC-yfhC CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 219 Haemophilus ducreyi CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 308 Eschenchia coli b0324 CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 321 Escherichia coli codA CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 5547 Escherichia coli yfhC CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 3709 Enterococcus faecium (DOE) CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 1554 Enterococcus faecalis EC-codA CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 1750 Enterococcus faecalis CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 2319 Enterococcus faecalis EC-yfhC CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 2362 Enterococcus faecalis CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 2363 Enterococcus faecalis CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 2068 Corynebacterium diphthenae CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 2069 Corynebacterium diphthenae CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 367 Clostridium difficile EC-yfhC CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 1911 Clostridium acetobutylicum 4886265_F3_9 CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 807 Chlamydia trachomatis D/UW-3/Cx EC-yfhC CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 852 Chlamydia pneumoniae AR39 CP0852 CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 926 Chlamydia pneumoniae CWL029 EC-yfhC CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 2742 Bordetella pertussis EC-yfhC CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 7490 Bordetella bronchiseptica EC-yfhC CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_1 18 Bacillus subtilis yaaJ CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_13 6177 Yersinia pseudotuberculosis DEOX YCYTI DINE TRIPHOSPHATE DEAMINASE (EC 3_5_4_13) 
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3_5_4_13 1413 Yersinia pestis DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 3_5_4J3) 
3_5_4_13 3318 Salmonella typhimurium paxA DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 
3_5_4_13) 

3_5_4_13 3401 Salmonella typhi DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 3_5_4_13) 
3_5_4_13 794 Salmonella paratyphi DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 3_5_4_13) 
3_5_4_13 3155 Salmonella dublm DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 3_5_4J3) 
3_5_4_13 68 Rickettsia prowazekii RP069 DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 3_5_4_13) 
3_5_4_13 1 120 Pseudomonas aeruginosa PA3480 DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 
3_5_4J3) 

3_5_4_13 1744 Pasteurella multocida dcd DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 3_5_4_13) 
3_5_4_13 1176 Neisseria gonorrhoeae DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 3_5_4_13) 
3_5_4_13 3427 Mycobacterium tuberculosis dcd DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 

3_5_4_13) 

3_5_4_13 564 Mycobacterium leprae DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 3_5_4_13) 
3_5_4_13 3670 Mycobacterium bovis DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 3_5_4_13) 
3_5_4_13 8499 Klebsiella pneumoniae DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 3_5_4_13) 
3_5_4_I3 1309 Helicobacter pylon HP0372 DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 3_5_4_13) 
3_5_4_13 1000 Helicobacter pylori J99sp|Q9ZKD0 DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 
3_5_4_13) 

3_5_4_13 7529 Haemophilus influenzae HI0133 DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 
3_5_4_13) 

3_5_4_13 571 Haemophilus ducreyi DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 3_5_4_13) 
3_5_4_13 5259 Escherichia coli dcd DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 3_5_4_13) 
3_5_4_13 1880 Corynebactenum diphthenae DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 
3_5_4_13) 

3_5_4_13 762 Clostridium acetobutylicum 248772 17_C1_35 DEOXYCYTIDINE TRIPHOSPHATE 
DEAMINASE (EC 3_5_4_13) 

3_5_4_13 36 Chlamydia trachomatis D/UW-3/Cx dcd DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 
3_5_4_13) 

3_5_4_13 363 Chlamydia pneumoniae AR39 CP0363 DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 
3_5_4_13) 

3_5_4_13 354 Chlamydia pneumoniae CWL029 dcd DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 
3_5_4_13) 

3_5_4_13 2670 Campylobacter jejuni dcd DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 3_5_4J3) 
3_5_4_13 334 Bordetella pertussis DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 3_5_4_13) 
3_5_4_13 6093 Bordetella bronchiseptica DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 3_5_4_13) 
3_5_4_19 6635 Yersinia pseudotuberculosis EC-hisI PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 
3_5_4_19) / PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 
3_5_4_19 2944 Yersinia pestis EC-hisI PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19)/ 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 

3_5_4_19 401 Streptococcus mutans EC-hisI PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) 
3_5_4J 9 1464 Staphylococcus aureus EC-hisI PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) 
/ PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 

3_5_4_19 501 Salmonella typhimurium h.sIE PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 

3_5_4_19 1641 Salmonella typhi PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 

3_5_4_19 6191 Salmonella paratyphi PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 

3_5_4_19 2826 Salmonella ententidis PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 

3_5_4_19 2328 Salmonella dublin PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 

3_5_4_19 6837 Saccharomyces cerevisiae HIS4 PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 
3_5_4_19) / PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) / HISTIDINOL 
DEHYDROGENASE (EC l_l_l_23> 

3_5_4_19 1626 Pseudomonas aeruginosa hisl PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) 
3_5_4_19 1897 Pasteurella multocida hisIE PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 

3_5_4_19 14 Neurospora crassa his-3 PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) / HISTIDINOL DEHYDROGENASE 
(EC 1_1_1_23) 
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3_5_4_19 15 Neurospora crassa his-3 PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) / HISTIDINOL DEHYDROGENASE 
(EC 1_1_1_23) 

3_5_4_I9 172 Neurospora crassa his-3 PHOSPHOR] BOS YL- AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) / HISTIDINOL DEHYDROGENASE 

(EC 1_1_1_23) 

3_5_4_19 936 Neisseria gonorrhoeae EC-hisI PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4J9) 
3_5_4_19 3166 Mycobacterium tuberculosis hisI2 PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 
3_5_4_19) 

3_5_4_19 2922 Mycobacterium lepraetr|Q9X7C3 PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 
3_5_4_19) 

3_5_4_19 2502 Mycobacterium bovis EC-hisI PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) 
3_5_4_19 473 Klebsiella pneumoniae PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_I9) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 

3_5_4_19 8280 Haemophilus influenzae HI0475 PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 
3_5_4_19) / PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 
3_5_4_19 6489 Escherichia coli hisl PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_l_3l) 

3_5_4_19 1804 Corynebacterium diphtheriae PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) 
3_5_4_19 1 149 Clostridium difficile EC-hisI PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 

3_5_4_19 2124 Clostridium acetobutylicum 7087542_C2_36 PHOSPHORIBOSYL-AMP CYCLOHYDROLASE 

(EC 3_5_4_19) 

3_5_4_19 905 Campylobacter jejuni hisl PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 

3_5_4_19 767 Bordetella pertussis EC-hisI PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) 
3_5_4_19 7970 Bordetella bronchiseptica EC-hisI PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 
3_5_4_19) 

3_5_4_19 3481 Bacillus subtilis hisl PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 

PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 

3_5_4_2 799 Klebsiella pneumoniae ADENINE DEAMINASE (EC 3_5_4_2) 

3_5_4_2 800 Klebsiella pneumoniae ADENINE DEAMINASE (EC 3_5_4_2) 

3_5_4_2 1613 Klebsiella pneumoniae ADENINE DEAMINASE (EC 3_5_4_2) 

3_5_4_2 3584 Escherichia coli yicP ADENINE DEAMINASE (EC 3_5_4_2) 

3_5_4_2 2708 Enterococcus faecium (DOE) ADENINE DEAMINASE (EC 3_5_4_2) 

3_5_4_2 1614 Enterococcus faecalis EC-yicP ADENINE DEAMINASE (EC 3_5_4_2) 

3_5_4_2 2433 Clostridium difficile EC-yicP ADENINE DEAMINASE (EC 3_5_4_2) 

3_5_4_2 2983 Clostndium acetobutylicum 789012_C3_19 ADENINE DEAMINASE (EC 3_5_4_2) 

3_5_4_2 1285 Borrelia burgdorferi BBK17 ADENINE DEAMINASE (EC 3_5_4_2) 

3_5_4_2 657 Bacillus subtilis yerA ADENINE DEAMINASE (EC 3_5_4_2) 

3_5_4_2 1453 Bacillus subtilis adeC ADENINE DEAMINASE (EC 3_5_4_2) 

3_5_4_23 1867 Clostndium acetobutylicum 4812802_C2_34 BLASTICIDIN-S DEAMINASE (EC 3_5_4_23) 
3_5_4_25 5338 Yersinia pseudotuberculosis EC-ribB OTP CYCLOHYDROLASE II (EC 3_5_4_25) 
3_5_4_25 455 Yersinia pestis EC-ribA GTP CYCLOHYDROLASE II (EC 3_5_4_25) 
3_5_4_25 5088 Vibno cholerae El Tor N 16961 ORF01642 GTP CYCLOHYDROLASE II (EC 3_5_4_25) 
3_5_4_25 1207 Streptococcus pneumoniae BS-ribA GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4- 
DIHYDROXY-2-BUTANONE 4-PHOSPHATE SYNTHASE (EC 4_1_2_-) 

3_5_4_25 834 Staphylococcus aureus EC-ribB GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4-DIHYDROXY- 
2-BUTANONE 4-PHOSPHATE SYNTHASE (EC 4_1_2_-) 

3_5_4_25 2864 Salmonella typhimurium ribA GTP CYCLOHYDROLASE II (EC 3_5_4_25) 

3_5_4_25 2438 Salmonella typhi GTP CYCLOHYDROLASE II (EC 3_5_4_25) 

3_5_4_25 180 Salmonella paratyphi GTP CYCLOHYDROLASE II (EC 3_5_4_25) 

3_5_4_25 1712 Salmonella enteritidis GTP CYCLOHYDROLASE II (EC 3_5_4_25) 

3_5_4_25 310 Salmonella dublin GTP CYCLOHYDROLASE II (EC 3_5_4_25) 

3_5_4_25 6270 Saccharomyces cefevisiae RIB1 GTP CYCLOHYDROLASE II (EC 3_5_4_25) 

3_5_4_25 488 Pseudomonas aeruginosa nbB GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4-DIHYDROXY- 

2-BUTANONE 4-PHOSPHATE SYNTHASE (EC 4_1_2_-) 

3_5_4_25 5047 Pseudomonas aeruginosa ribA GTP CYCLOHYDROLASE II (EC 3_5_4_25) 
3_5_4_25 220 Porphyromonas gingivalis BS-ribA GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4- 
DIHYDROXY-2-BUTANONE 4-PHOSPHATE SYNTHASE (EC 4_1_2_-) 
3_5_4_25 1612 Pasteurella multocida ribA GTP CYCLOHYDROLASE II (EC 3_5_4_25) 
3_5_4_25 81 Neisseria gonorrhoeae EC-ribA GTP CYCLOHYDROLASE II (EC 3_5_4_25) 
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3_5_4_25 1778 Neisseria gonorrhoeae EC-nbB GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4- 
DIHYDROXY-2-BUTANONE 4-PHOSPHATE SYNTHASE (EC 4_1_2_-) 

3_5_4_25 423 Mycobacterium tuberculosis ribA2 GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4- 
DIHYDROXY-2-BUTANONE 4-PHOSPHATE SYNTHASE (EC 4_1_2_-) 

3_5_4_25 879 Mycobacterium tuberculosis Rv0756c GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4- 
DIHYDROXY-2-BUTANONE 4-PHOSPHATE SYNTHASE (EC 4_1_2_-) 

3_5_4_25 1 360 Mycobacterium tuberculosis nbA GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4- 
DIHYDROXY-2-BUTANONE 4- PHOSPHATE SYNTHASE 

3_5_4_25 2032 Mycobacterium leprae EC-nbB GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4- 
DIHYDROXY-2-BUTANONE 4-PHOSPHATE SYNTHASE (EC 4_1_2_-) 

3_5_4_25 2059 Mycobacterium leprae GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3.4-DIHYDROXY-2- 
BUTANONE 4-PHOSPHATE SYNTHASE (EC 4_1_2_-) 

3_5_4_25 624 Mycobacterium bovis GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4-DIHYDROXY-2- 
BUTANONE 4-PHOSPHATE SYNTHASE (EC 4_1_2_-) 

3_5_4_25 804 Mycobactenum bovis GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4-DIHYDROXY-2- 
BUTANONE 4-PHOSPHATE SYNTHASE (EC 4_1_2_-) 

3_5_4_25 4007 Mycobacterium bovis BS-ribA GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4- 
DIHYDROXY-2-BUTANONE 4-PHOSPHATE SYNTHASE (EC 4_1_2_-) 
3_5_4_25 3514 Klebsiella pneumoniae GTP CYCLOHYDROLASE II (EC 3_5_4_25) 
3_5_4_25 3515 Klebsiella pneumoniae GTP CYCLOHYDROLASE II (EC 3_5_4_25) 
3_5_4_25 225 Helicobacter pylori HP0802 GTP CYCLOHYDROLASE II (EC 3_5_4_25) 

3_5_4_25 227 Helicobacter pylori HP0804 GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4-DIHYDROXY-2- 
BUTANONE 4-PHOSPHATE SYNTHASE (EC 4_1_2_-) 

3_5_4_25 737 Helicobacter pylori J99 ribA GTP CYCLOHYDROLASE II (EC 3_5_4_25) 

3_5_4_25 739 Helicobacter pylori J99 ribBA GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4-DIHYDROXY- 

2-BUTANONE 4-PHOSPHATE SYNTHASE (EC 4_1_2_-) 

3_5_4_25 467 Haemophilus influenzae HI0212 GTP CYCLOHYDROLASE II (EC 3_5_4_25) 

3_5_4_25 692 Haemophilus ducreyi EC-ribB GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4-DIHYDROXY- 

2-BUTANONE 4-PHOSPHATE SYNTHASE (EC 4_1_2_-) 

3_5_4_25 4850 Escherichia coli ribA GTP CYCLOHYDROLASE II (EC 3_5_4_25) 

3_5_4_25 994 Corynebacterium diphtheriae GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4-DIHYDROXY-2- 
BUTANONE 4-PHOSPHATE SYNTHASE (EC 4_1_2_-) 

3_5_4_25 3267 Clostridium difficile EC-ribB GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4-DIHYDROXY- 
2-BUTANONE 4-PHOSPHATE SYNTHASE (EC 4_1_2_-) 

3_5_4_25 1404 Clostridium acetobutylicum 5938828_C2_49 GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4- 
DIHYDROXY-2-BUTANONE 4-PHOSPHATE SYNTHASE (EC 4_1_2_-) 

3_5_4_25 700 Chlamydia trachomatis D/UW-3/Cx BS-nbA GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4- 
DI H Y DROXY-2-BUT ANONE 4-PHOSPHATE SYNTHASE (EC 4_1_2_-) 

3_5_4_25 997 Chlamydia pneumoniae AR39 CP0997 GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4- 
DIHYDROXY-2-BUT ANONE 4-PHOSPHATE SYNTHASE (EC4_1_2_-) 

3_5_4_25 804 Chlamydia pneumoniae CWL029 BS-ribA GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4- 
DI HYDROXY -2-BUT ANONE 4-PHOSPHATE SYNTHASE (EC 4_1_2_-) 

3_5_4_25 1429 Campylobacter jejuni ribA GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4-DIHYDROXY-2- 
BUTANONE 4-PHOSPHATE SYNTHASE (EC 4_1_2_-) 

3_5_4_25 1805 Campylobacter jejuni ribA GTP CYCLOHYDROLASE II (EC 3_5_4_25) 

3_5_4_25 3710 Bordetella pertussis BS-ribA GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4-DIHYDROXY- 

2-BUT ANONE 4-PHOSPHATE SYNTHASE (EC 4_1_2_-) 

3_5_4_25 5964 Bordetella bronchiseptica GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4-DIHYDROXY-2- 
BUTANONE 4-PHOSPHATE SYNTHASE (EC 4_1_2_-) 

3_5_4_25 2322 Bacillus subtilis ribA GTP CYCLOHYDROLASE II (EC 3_5_4_25) / 3,4-DIHYDROXY-2- 
BUT ANONE 4-PHOSPHATE SYNTHASE (EC 4_1_2_-) 
3_5_4_26 4162 Yersinia pseudotuberculosis EC-ribD 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1 J J93) 

3_5_4_26 2738 Yersinia pestis EC-ribD DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
l_l_l_193) 

3_5_4_26 6045 Vibrio cholerae El Tor N 16961 ORF02878 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1 J_l_193) 
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3_5_4_26 1209 Streptococcus pneumoniae EC-nbD 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_I93) 

3_5_4_26 2886 Staphylococcus aureus DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_I_1_193) 

3_5_4_26 3817 Staphylococcus aureus EC-ribD 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 

3_5_4_26 5 139 Salmonella typhimurium nbG DIAMINOHYDROXYPHOSPHOR1BOSYLAM1NOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORlBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 

3_5_4_26 4789 Salmonella typhi DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 

3_5_4_26 4743 Salmonella paratyphi DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 

3_5_4_26 4744 Salmonella paratyphi DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 

3_5_4_26 4745 Salmonella paratyphi diaminohydroxyphosphonbosylaminopyrimidine deaminase (EC 3_5_4_26) 
3_5_4_26 1289 Saccharomyces cerevisiae RIB2 diamtnohydroxyphosphoribosylaminopyrimidine deaminase (EC 
3_5_4_26) 

3_5_4_26 4276 Saccharomyces cerevisiae YDL036C diaminohydroxyphosphoribosylaminopyrimidine deaminase 
(EC 3_5_4_26) 

3_5_4_26 7834 Saccharomyces cerevisiae YGR 1 69C diaminohydroxyphosphoribosylaminopyrimidine deaminase 
(EC 3_5_4_26) 

3_5_4_26 1372 Pseudomonas aeruginosa ribD DIAMINOHYDROXYPHOSPHOR1BOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 

3_5_4_26 1441 Porphyromonas gingivalis EC-ribD 

DIAMINOHYDROXYPHOSPHORIBOSYLAM1NOPYRIM1DINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC I_l_l_193) 

3_5_4_26 669 Pasteurella multocida nbD DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 

3_5_4_26 1383 Neisseria gonorrhoeae EC-nbD 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 
3_5_4_26 418 Mycobacterium tuberculosis nbG 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 
3_5_4_26 1752 Mycobacterium leprae EC-nbD 

DIAMINOHYDROXYPHOSPHORIBOSYLAM1NOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORJBOSYLAMINO)URACIL REDUCTASE (EC t_l_l_193) 

3_5_4_26 1230 Mycobacterium bovis DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 

3_5_4_26 1404 Mycobacterium bovis EC-ribD DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 

3_5_4_26 1440 Klebsiella pneumoniae DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 

3_5_4_26 1441 Klebsiella pneumoniae DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 

3_5_4_26 885 Helicobacter pylori HP 1505 DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 
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3_5_4_26 1385 Helicobacter pylon J99tr|Q9ZJB5 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACiL REDUCTASE (EC I_l_l_193) 
3_5_4_26 2004 Haemophilus influenzae HI0944 

D1AMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 

3_5_4_26 694 Haemophilus ducreyi EC-nbD DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORlBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 

3_5_4_26 398 Escherichia coli nbD DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 

3_5_4_26 992 Corynebacterium diphthenae DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1JJJ93) 

3_5_4_26 3269 Clostridium difficile EC-ribD DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1JJ_193) 

3_5_4_26 1406 Clostridium acetobutylicum 16182701_C1_42 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 
3_5_4_26 699 Chlamydia trachomatis D/UW-3/Cx EC-ribD 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 
3_5_4_26 998 Chlamydia pneumoniae AR39 CP0998 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 
3_5_4_26 803 Chlamydia pneumoniae CWL029 EC-ribD 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 

3_5_4_26 936 Campylobacter jejuni nbD DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 

3_5_4_26 1610 Bordetella pertussis EC-nbD DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 

3_5_4_26 8367 Bordetella bronchiseptica EC-ribD 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC I_l_l_193) 

3_5_4_26 2324 Bacillus subtilis ribG DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE 
DEAMINASE (EC 3_5_4_26) / 5-AMINO-6-(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 
1_1_1_193) 

3_5_5_1 1428 Streptococcus mutans BS-ykrU NITRILASE (EC 3_5_5_1) 
3_5_5_1 39 Pseudomonas aeruginosa PA3598 NITRILASE (EC 3_5_5_1) 
3_5_5_1 3034 Pseudomonas aeruginosa PA3093 NITRILASE 2 (EC 3_5_5_1) 
3_5_5_I 20340 Neurospora crassa NITRILASE 2 (EC 3_5_5_1) 
3_5_5_1 862 Helicobacter pylori HP1481 NITRILASE (EC 3_5_5_1) 
3_5_5_1 1361 Helicobacter pylori J99tr|Q9ZJD8 NITRILASE (EC 3_5_5_1) 
3_5_5_1 412 Clostridium difficile NITRILASE (EC 3_5_5_1) 
3_5_5_I 2466 Clostridium difficile NITRILASE (EC 3_5_5_1) 
3_5_5_1 3229 Clostridium difficile NITRILASE 4 (EC 3_5_5_1) 
3_5_5_1 1693 Campylobacter jejuni Q 1056c NITRILASE (EC 3_5_5_1) 
3_5_5_1 5705 Bordetella bronchiseptica NITRILASE 4 (EC 3_5_5_1) 
3_5_5_1 6385 Bordetella bronchiseptica NITRILASE (EC 3_5_5_1) 
3_5_5_1 1358 Bacillus subtilis ykrU NITRILASE (EC 3_5_5_1) 

3_5_5_7 471 Saccharomyces cerevisiae N1T1 ALIPHATIC NITRILASE (EC 3_5_5_7) 

3_6_1_10 7046 Saccharomyces cerevisiae PHM5 alkaline phosphatase vacuolar precursor (EC 3_1_3_1) / 

endopolyphosphatase vacuolar precursor (EC 3 6110) 

3_6_1_1 1 8103 Yersinia pseudotuberculosis EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 
3_6_1_1 1 1559 Yersinia pestis EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 524 Vibrio cholerae El Tor N16961 ORF00977 EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 
3_6_1_1 1 619 Streptococcus pyogenes EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 
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3_6J_1 1 25 Streptococcus mutanssp|068579 EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 1891 Staphylococcus aureus BS-yybQ EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 1060 Salmonella typhimunum ppx EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 3524 Salmonella typhi EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1 J 1 4705 Salmonella paratyphi EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 4706 Salmonella paratyphi EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 3071 Salmonella ententidis EXOPOLYPHOSPHATASE (EC 3_6_l_l 1) 

3_6_1_1 1 3073 Salmonella ententidis EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 381 1 Salmonella dublin EXOPOLYPHOSPHATASE (EC 3_6_1_! 1) 

3_6_l_l 1 5463 Saccharomyces cerevisiae PPX1 EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_t_l 1 288 Rickettsia prowazekii RP294 EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 7571 Pseudomonas aeruginosa ppx EXOPOLYPHOSPHATASE (EC 3_6_l_l 1) 

3_6_1_1 1 1572 Porphyromonas gingivalis EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 822 Pasteurella multocida EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 324 Neisseria gonorrhoeae EXOPOLYPHOSPHATASE (EC 3_6_l_l 1) 

3_6_1_1 1 333 Mycobacterium tuberculosis Rv0496 EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 4444 Mycobacterium tuberculosis Rvl026 EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 352 Mycobacterium lepraesp|P54882 EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6J_1 1 3674 Mycobacterium lepraetr|069585 EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 1305 Mycobacterium bovis EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 3786 Mycobacterium bovis EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 8571 Klebsiella pneumoniae EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3j3_l_l 1 8572 Klebsiella pneumoniae EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 1225 Helicobacter pylori HP0278 EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 268 Helicobacter pylori J99tr|Q9ZMF7 EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 16816 Haemophilus influenzae HI0695 EXOPOLYPHOSPHATASE (EC 3_6J_1 1) 

3_6_1_! 1 915 Haemophilus ducreyi EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 2442 Escherichia coli ppx EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 1939 Enterococcus faecalis BS-yybQ EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 1940 Enterococcus faecalis EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 615 Corynebacterium diphtheriae EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 3146 Clostridium difficile EXOPOLYPHOSPHATASE (EC 3_6_l_l 1) 

3_6_1 J 1 2291 Clostridium acetobutylicum 4954457_C2_16 EXOPOLYPHOSPHATASE (EC 3_6_1_11) 

3_6_1_1 1 3378 Clostridium acetobutylicum 26384687_F3_9 EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 2337 Campylobacter jejuni Cj0353c EXOPOLYPHOSPHATASE (EC 3_6_1_11) 

3_6_1_1 1 2565 Campylobacter jejuni Cjl237c EXOPOLYPHOSPHATASE (EC 3_6_1_U) 

3_6_1_1 1 1826 Bordetella pertussis EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_1 1 7067 Bordetella branch iseptica EXOPOLYPHOSPHATASE (EC 3_6_1_1 1) 

3_6_1_22 3886 Escherichia coli yjaD NADH PYROPHOSPHATASE (EC 3_6_1_22) 

3_6_1_26 7057 Yersinia pseudotuberculosis CDP-DIACYLGLYCEROL PYROPHOSPHATASE (EC 3_6_1_26) 
3_6_1_26 3635 Yersinia pestis CDP-DIACYLGLYCEROL PYROPHOSPHATASE (EC 3_6J_26) 
3_6_1_26 963 Salmonella typhimurium ushB CDP-DIACYLGLYCEROL PYROPHOSPHATASE (EC 3_6_I_26) 
3_6_1_26 4527 Salmonella typhi CDP-DIACYLGLYCEROL PYROPHOSPHATASE (EC 3_6_1_26) 
3_6_1_26 2381 Salmonella paratyphi CDP-DIACYLGLYCEROL PYROPHOSPHATASE (EC 3_6_1_26) 
3_6_1_26 2382 Salmonella paratyphi CDP-DIACYLGLYCEROL PYROPHOSPHATASE (EC 3_6_1_26) 
3_6_1_26 754 Salmonella dublin CDP-DIACYLGLYCEROL PYROPHOSPHATASE (EC 3_6_1_26) 
3_6_1_26 767 Mycobacterium tuberculosis cdh CDP-DIACYLGLYCEROL PYROPHOSPHATASE (EC 
3_6J_26) 

3_6_1_26 31 Mycobacterium leprae CDP-DIACYLGLYCEROL PYROPHOSPHATASE (EC 3_6_1_26) 
3_6_1_26 730 Mycobacterium bovis CDP-DIACYLGLYCEROL PYROPHOSPHATASE (EC 3_6_1_26) 
3_6_1_26 4423 Klebsiella pneumoniae CDP-DIACYLGLYCEROL PYROPHOSPHATASE (EC 3_6_1_26) 
3_6_1_26 291 Helicobacter pylon HP0871 CDP-DIACYLGLYCEROL PYROPHOSPHATASE (EC 3_6_1_26) 
3_6_1_26 804 Helicobacter pylon J99tr|Q9ZKX9 CDP-DIACYLGLYCEROL PYROPHOSPHATASE (EC 
3_6_1_26) 

3_6_1_26 3816 Escherichia coli cdh CDP-DIACYLGLYCEROL PYROPHOSPHATASE (EC 3_6_1_26) 
3_6_1_31 6635 Yersinia pseudotuberculosis EC-hisI PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 
3_5_4_19) / PHOSPHOR1BOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 
3_6_1_31 2944 Yersinia pestis EC-hisI PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 

3_6_1_31 91 1 Streptococcus mutans PHOSPHORIBOSYL-ATP PYROPHOSPHATASE (EC 3_6_1_31) 
3_6_1_31 1464 Staphylococcus aureus EC-hisI PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) 
/ PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 
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3_6_l_31 501 Salmonella typhimunum hisIE PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 

3_6_1_31 1641 Salmonella typhi PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_l_3l) 

3_6_1_316191 Salmonella paratyphi PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 

3_6_1_3 1 2826 Salmonella enteritidis PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 

3_6_1_31 2328 Salmonella dublin PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 

3_6_1_31 6837 Saccharomyces cerevisiae HIS4 PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 
3_5_4_!9) / PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) / HISTIDINOL 
DEHYDROGENASE (EC 1_1_1_23) 

3_6_1_31 1625 Pseudomonas aeruginosa hisE PHOSPHORIBOSYL-ATP PYROPHOSPHATASE (EC 3_6_1_31) 
3_6_1_31 1897 Pasteurella multocida hisIE PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 

3_6_1_3 1 14 Neurospora crassa his-3 PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) / HISTIDINOL DEHYDROGENASE 
(EC l_l_l_23) 

3_6_1_31 15 Neurospora crassa his-3 PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) / HISTIDINOL DEHYDROGENASE 
(EC 1_1_1_23) 

3_6J_31 172 Neurospora crassa his-3 PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) / HISTIDINOL DEHYDROGENASE 
(EC 1_1_1_23) 

3_6_1_31 1071 Neisseria gonorrhoeae PHOSPHORIBOSYL-ATP PYROPHOSPHATASE (EC 3_6_1_31) 
3_6_1_31 5804 Mycobacterium tuberculosis hisl PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 

3_6_1_31) 

3_6_1_31 943 Mycobacterium lepraesp|Q49786 PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 
3_6_1_31) 

3_6_1_31 4047 Mycobacterium bovis PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 
3_6_1_31 473 Klebsiella pneumoniae PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 

3 6 1 31 8280 Haemophilus influenzae HI0475 PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 
3_5_4_19) / PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 
3_6J_31 6489 Escherichia coli hisl PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6J_31) 

3_6_1_31 1 149 Clostridium difficile EC-hisI PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_I_31) 

3_6_1_31 2123 Clostridium acetobutylicum 36605067_C1_33 PHOSPHORIBOSYL-ATP PYROPHOSPHATASE 
(EC 3_6_1_31) 

3_6_1_31 905 Campylobacter jejuni hisl PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 

3_6_1_31 768 Bordetella pertussis PHOSPHORIBOSYL-ATP PYROPHOSPHATASE (EC 3_6_1_31) 
3_6_1_31 7971 Bordetella bronchiseptica PHOSPHORIBOSYL-ATP PYROPHOSPHATASE (EC 3_6_1_31) 
3_6_1_31 3481 Bacillus subtilis hisl PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 3_5_4_19) / 
PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 

3_6_1_35 5832 Saccharomyces cerevisiae PMA2 PLASMA MEMBRANE ATPASE 2 (EC 3_6_1_35) 
3_6_1_35 6176 Saccharomyces cerevisiae PMA1 PLASMA MEMBRANE ATPASE 1 (EC 3_6_1_35) 
3_6_1_35 89 Neurospora crassa AAA33561J PLASMA MEMBRANE ATPASE (EC 3_6_1_35) 
3_6_1_35 91 Neurospora crassa AAA33563_1 PLASMA MEMBRANE ATPASE (EC 3_6_1_35) 
3_6_1_35 1775 Mycobacterium tuberculosis ctpE PLASMA MEMBRANE ATPASE (EC 3_6_1_35) 
3_6_1_35 1079 Mycobacterium bovis PLASMA MEMBRANE ATPASE (EC 3_6_1_35) 
3_6_1_35 2410 Enterococcus faecium (DOE) PLASMA MEMBRANE ATPASE (EC 3_6_1_35) 
3_6_1_35 2736 Enterococcus faecalis PLASMA MEMBRANE ATPASE (EC 3_6_1_35) 
3_6_1_35 699 Clostridium difficile PLASMA MEMBRANE ATPASE (EC 3_6_1_35) 
3_6_1_40 6862 Yersinia pseudotuberculosis EC-gppA GUANOSINE-5'-TRIPHOSPHATE,3'-DIPHOSPHATE 
PYROPHOSPHATASE (EC 3_6_1_40) 

3_6_1_40 2356 Yersinia pestis GUANOSINE-5'-TRIPHOSPHATE,3'-DIPHOSPHATE PYROPHOSPHATASE 

(EC 3_6_1_40) 

3_6_1_40 2357 Yersinia pestis EC-gppA GUANOSINE-S'-TRIPHOSPHATE^ -DIPHOSPHATE 
PYROPHOSPHATASE (EC 3_6_1_40) 



52054390_1 



-228- 



3_6_1_404180 Vibrio cholerae El Tor N16961 ORF00428 GUANOSlNE-5'-TRIPHOSPHATE,3'-DIPHOSPHATE 
PYROPHOSPHATASE (EC 3_6_1_40) 

3_6_1_40 2289 Salmonella typhimunum gppA GUANOSINE-5'-TRIPHOSPHATE,3'-DIPHOSPHATE 
PYROPHOSPHATASE (EC 3_6J_40) 

3_6_1_40 2674 Salmonella typhi GUANOSINE-5'-TRIPHOSPHATE,3*-DIPHOSPHATE PYROPHOSPHATASE 

(EC 3_6_1_40) 

3_6_1_40 5572 Salmonella paratyphi GUANOSINE-5^TRIPHOSPHATE,3 -DIPHOSPHATE 
PYROPHOSPHATASE (EC 3_6_1_40) 

3_6_1_40 4123 Salmonella ententidis GUANOSINE-S'-TRIPHOSPHATE^-DIPHOSPHATE 
PYROPHOSPHATASE (EC 3_6_1_40) 

3_6_l_40 4518 Salmonella dublin GUANOSINE-5'-TRIPHOSPHATE,3'-DIPHOSPHATE PYROPHOSPHATASE 
(EC 3_6_1_40) 

3_6_1_40 2198 Klebsiella pneumoniae GUANOSINE-5'-TRIPHOSPHATE,3'-DIPHOSPHATE 
PYROPHOSPHATASE (EC 3_6_1_40) 

3_6_1_40 2199 Klebsiella pneumoniae GUANOSINE-5'-TRIPHOSPHATE,3'-DIPHOSPHATE 
PYROPHOSPHATASE (EC 3_6_1_40) 

3_6_l_40 6197 Escherichia coli gppA GUANOSINE-S'-TRIPHOSPHATE^'-DIPHOSPHATE 
PYROPHOSPHATASE (EC 3_6_1_40) 

3_6_1_41 6276 Yersinia pseudotuberculosis EC-apaH BIS(5'-NUCLEOSYL)-TETRAPHOSPHATASE 
(SYMMETRICAL) (EC 3_6_1_41) 

3_6_1_41 856 Yersinia pestis EC-apaH BIS(5'-NUCLEOSYL)-TETRAPHOSPHATAS£ (SYMMETRICAL) (EC 
3_6_1_41) 

3_6_1_41 4307 Vibrio cholerae El Tor N 16961 ORF00621 BIS(5 , -NUCLEOSYL)-TETRAPHOSPHATASE 
(SYMMETRICAL) (EC 3_6_1_41) 

3_6_1_41 927 Streptococcus pneumoniae BIS(5'-NUCLEOSYL)-TETRAPHOSPHATASE (SYMMETRICAL) 
(EC3_6_1_41) 

3_6_1_41 6761 Salmonella typhimunum apaH BIS(5'-NUCLEOSYL)-TETRAPHOSPHATASE 
(SYMMETRICAL) (EC 3_6_1_41) 

3_6_1_41 1193 Salmonella typhi BIS(5'-NUCLEOSYL)-TETRAPHOSPHATASE (SYMMETRICAL) (EC 
3_6_1_41) 

3_6_l_4l 5680 Salmonella paratyphi BIS(5'-NUCLEOSYL)-TETRAPHOSPHATASE (SYMMETRICAL) (EC 
3_6_1_41) 

3_6_1_41 4165 Salmonella enteritidis BIS(5'-NUCLEOSYL)-TETRAPHOSPHATASE (SYMMETRICAL) (EC 
3_6_1_41) 

3_6_1_41 3570 Salmonella dublin BIS(5'-NUCLEOSYL)-TETRAPHOSPHATASE (SYMMETRICAL) (EC 
3_6_1_41) 

3_6_1_41 1283 Saccharomyces cerevisiae YNL217W BIS(5'-NUCLEOSYL)-TETRAPHOSPHATASE 
(SYMMETRICAL) (EC 3_6_1_41) 

3_6_1_41 1343 Pseudomonas aeruginosa PA3087 BIS(5'-NUCLEOSYL)-TETRAPHOSPHATASE 
(SYMMETRICAL) (EC 3_6_1_41) 

3_6_1_41 1652 Pseudomonas aeruginosa apaH BIS(5'-NUCLEOSYL)-TETRAPHOSPHATASE 
(SYMMETRICAL) (EC 3_6_1_41) 

3_6_1_41 1901 Pasteurella multocida adaH BIS(5'-NUCLEOSYL)-TETRAPHOSPHATASE (SYMMETRICAL) 
(EC 3_6_1_41) 

3_6_1_41 330 Neisseria gonorrhoeae EC-apaH BIS(5'-NUCLEOSYL)-TETRAPHOSPHATASE 
(SYMMETRICAL) (EC 3_6_1_41) 

3_6_1_41 2042 Klebsiella pneumoniae BIS(5'-NUCLEOSYL)-TETRAPHOSPHATASE (SYMMETRICAL) (EC 
3_6_1_41) 

3_6_1_41 2043 Klebsiella pneumoniae BIS(5'-NUCLEOSYL)-TETRAPHOSPHATASE (SYMMETRICAL) (EC 
3_6_1_41) 

3_6_1_41 4803 Haemophilus influenzae HI0551 BIS(5*-NUCLEOSYL)-TETRAPHOSPHATASE 
(SYMMETRICAL) (EC 3_6_1_41) 

3_6_1_41 613 Haemophilus ducreyi EC-apaH BIS(5'-NUCLEOSYL)-TETRAPHOSPHATASE (SYMMETRICAL) 
(EC 3J5JJU) 

3_6_1_41 4302 Escherichia coli apaH BIS(5'-NUCLEOSYL)-TETRAPHOSPHATASE (SYMMETRICAL) (EC 
3_6_1_41) 

3_6_1_41 2096 Campylobacter jejuni Cj0184c BIS(5'-NUCLEOSYL)-TETRAPHOSPHATASE 
(SYMMETRICAL) (EC 3_6_1_41) 

3_6_1_41 8175 Bordetella bronchiseptica EC-apaH BIS(5'-NUCLEOSYL)-TETRAPHOSPHATASE 
(SYMMETRICAL) (EC 3_6_1_41) 

3_6_1_41 1 164 Bacillus subtilis yjbP BIS(5'-NUCLEOSYL)-TETRAPHOSPHATASE (SYMMETRICAL) (EC 
3_6_1_41) 
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3_6_l_45 3730 Yersinia pestis UDP-SUGAR HYDROLASE PRECURSOR (EC 3_6_1_45) 

3_6_1_45 3731 Yersinia pestis UDP-SUGAR HYDROLASE PRECURSOR (EC 3_6_1_45) 

3_6_1_45 3538 Salmonella paratyphi UDP-SUGAR HYDROLASE (EC 3_6_1_45) 

3_6_1_45 3539 Salmonella paratyphi UDP-SUGAR HYDROLASE (EC 3_6_1_45) 

3_6_1_45 3540 Salmonella paratyphi UDP-SUGAR HYDROLASE (EC 3_6_1_45) 

3_6_1_45 5139 Klebsiella pneumoniae UDP-SUGAR HYDROLASE (EC 3_6_1_45) 

3_6_1_45 5140 Klebsiella pneumoniae UDP-SUGAR HYDROLASE PRECURSOR (EC 3_6_1_45) 

3_6_1_45 621 Haemophilus ducreyi UDP-SUGAR HYDROLASE (EC 3_6_1_45) 

3_6_1_45 463 Escherichia coli ushA UDP-SUGAR HYDROLASE (EC 3_6_1_45) 

3_6_3_12 859 Salmonella dublin POTASSIUM-TRANSPORTING ATP AS E B CHAIN (EC 3_6_3_12) 

3_7_1_3 1374 Saccharomyces cerevisiae YLR231C KYNURENINASE, L-KYNURENINE HYDROLASE {EC 

3_7_1_3} 

3_7_3_3 6310 Pseudomonas aeruginosa PA2080 KYNURENINASE, L-KYNURENINE HYDROLASE {EC 

3_7_1_3> 

3_7_1_3 2806 Bordetella pertussis BS-ycbU KYNURENINASE, L-KYNURENINE HYDROLASE {EC 3_7_l_3f 
3_7_1_3 7248 Bordetella bronchi septica BS-ycbU KYNURENINASE, L-KYNURENINE HYDROLASE {EC 

3_7_1_3} 

3_7_1_5 4076 Salmonella typhimunum fumarylpyruvate hydrolase (EC 3_7_1_5) 

3_7_1_5 749 Salmonella typhi fumarylpyruvate hydrolase (EC 3_7_1_5) 

3_7_1_5 1959 Salmonella paratyphi fumarylpyruvate hydrolase (EC 3_7_1_5) 

3_7_1_5 3461 Salmonella enteritidis fumarylpyruvate hydrolase (EC 3_7_I_5) 

3_7_1_5 6461 Pseudomonas aeruginosa PA2471 fumarylpyruvate hydrolase (EC 3_7_1_5) 

3_7_1_5 3003 Bordetella pertussis fumarylpyruvate hydrolase (EC 3_7_1_5) 

3_7_1_5 6490 Bordetella bronchiseptica fumarylpyruvate hydrolase (EC 3_7_1_5) 

3_8_1_2 4935 Yersinia pseudotuberculosis 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 
3_8_1_2 7341 Yersinia pseudotuberculosis EC-yjjG 2-HALOALKANOIC ACID DEHALOGENASE I (EC 

3_8_1_2) 

3_8_1_2 147 Yersinia pestis 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 
3_8_1_2 2388 Yersinia pestis EC-yjjG 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 
3_8_1_2 71 14 Vibrio cholerae El Tor N 16961 ORFA00276 2-HALOALKANOIC ACID DEHALOGENASE I (EC 
3_8_1_2) 

3_8_1_2 402 Streptococcus pyogenes 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 
3_8_1_2 1633 Streptococcus pneumoniae EC-yjjG 2-HALOALKANOIC ACID DEHALOGENASE I (EC 
3_8_1_2) 

3_8_l_2 692 Streptococcus mutans 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 

3_8_1_2 1313 Staphylococcus aureus EC-yjjG 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 

3_8_1_2 1929 Salmonella typhimunum yjjG 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 

3_8_I_2 3199 Salmonella typhimunum yihX 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 

3_8_1_2 1684 Salmonella typhi 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 

3_8_1_2 4134 Salmonella typhi 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 

3_8_1_2 3024 Salmonella paratyphi 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 

3_8_1_2 5762 Salmonella paratyphi 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 

3_8_1_2 564 Salmonella enteritidis 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 

3_8_1_2 3646 Salmonella enteritidis 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 

3_8_1_2 5071 Pseudomonas aeruginosa PA08 10 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 

3_8_1_2 1154 Porphyromonas gingivalis EC-yjjG 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 

3_8_1_2 1725 Porphyromonas gingivalis 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 

3_8_1_2 1 155 Pasteurella multocida EC-yjjG 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 

3_8_1_2 2688 Mycobacterium tuberculosis Rv3376 2-HALOALKANOIC ACID DEHALOGENASE I (EC 

3_8_1_2) 

3_8_1_2 508 Mycobacterium bovis 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 
3_8_1_2 4905 Klebsiella pneumoniae 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 
3_8_1_2 4906 Klebsiella pneumoniae 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_I_2) 
3_8_1_2 4907 Klebsiella pneumoniae 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 
3_8_1_2 6974 Klebsiella pneumoniae 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_I_2) 
3_8_1_2 6975 Klebsiella pneumoniae 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_I_2) 
3_8_1_2 1100 Haemophilus ducreyi EC-yjjG 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 
3_8_1_2 3317 Escherichia coli yrfG 2-HALOALKANOIC ACID DEHALOGENASE (EC 3_8_1_2) 
3_8_1_2 3784 Escherichia coli yihX 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 
3_8_1_2 4256 Escherichia coli yjjG 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 
3_8_1_2 1626 Enterococcus faecium (DOE) 2-HALOALKANOIC ACID DEHALOGENASE (EC 3_8_1_2) 
3_8_1_2 21 12 Enterococcus faecium (DOE) 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_l_2) 
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3_8_1_2 62 Enterococcus faecalis EC-yijG 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8J_2) 

3_8 1 2 2290 Enterococcus faecalis 2-HALOALKANOIC ACID DEHALOGENASE (EC 3_8_I_2) 

3_8_1_2 1795 Clostridium difficile EC-yjjG 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 

3_S_1_2 2747 Clostridium difficile 2-HALOALKANOIC ACID DEHALOGENASE (EC 3_8_1_2) 

3_8_1_2 900 Bordetella pertussis 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 

3_S_1_2 8775 Bordetella bronchiseptica 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 

3_8_1_2 733 Bacillus subtilis yfnB 2-HALOALKANOIC ACID DEHALOGENASE I (EC 3_8_1_2) 

3_8_1_3 5385 Salmonella typhimurium HALOACETATE DEHALOGENASE H-l (EC 3_8_1_3) 

3_8_1_3 4400 Salmonella enteritidis HALOACETATE DEHALOGENASE H-l (EC 3_8_1_3) 

3_8_1_3 4149 Salmonella dublin HALOACETATE DEHALOGENASE H-l (EC 3_8_1_3) 

3_8_1_3 5303 Pseudomonas aeruginosa PA2086 HALOACETATE DEHALOGENASE H-l (EC 3_8_1_3) 

3_8_1_5 758 Mycobacterium tuberculosis Rv2296 HALOALKANE DEHALOGENASE (EC 3_8_1_5) 

3_8_1_5 3093 Mycobacterium bovis HALOALKANE DEHALOGENASE (EC 3_8_1_5) 

4_1_1_1 4824 Saccharomyces cerevisiae PDC6 PYRUVATE DECARBOXYLASE ISOZYME 3 (EC 4_1_1_1) 

4_1_1_1 4833 Saccharomyces cerevisiae PDC5 PYRUVATE DECARBOXYLASE ISOZYME 2 (EC 4_1_1_1) 

4_1_1_1 7934 Saccharomyces cerevisiae PDC1 PYRUVATE DECARBOXYLASE ISOZYME 1 (EC 4_1 JJ) 

4_1_1_1 303 Neurospora crassa cfp PYRUVATE DECARBOXYLASE (EC 4_1_1_1) 

4_1_1_1 20685 Neurospora crassa cfp PYRUVATE DECARBOXYLASE (EC 4_1_I_1) 

4_1_1_1 20695 Neurospora crassa cfp PYRUVATE DECARBOXYLASE (EC 4_1_1_1) 

4-_l_l_l 1 71 86 Yersinia pseudotuberculosis EC-panD ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC 
4_1_1_11) 

4_1_1_1 11810 Yersinia pestis EC-panD ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC 4_1_1_1 1) 
4111 1 1602 Staphylococcus aureus EC-panD ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC 

4JJJ1) 

4_1_1_1 1 1 984 Salmonella typhimurium panD ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC 
4_1_1_11) 

4_1_1_1 1 2470 Salmonella typhi ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC 4_1_1_1 1) 
4_1_1_1 1 5834 Salmonella paratyphi ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC 4_1_1_1 1) 
4_1_1_1 1 5835 Salmonella paratyphi ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC 4_1_1_1 1) 
4_l_l_ll 3031 Salmonella enteritidis ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC 4_I_1_1 1) 
4_1_1_1 1 3732 Salmonella dublin ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC 41111) 
4_1_1_1 1 3344 Pseudomonas aeruginosa panD ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC 
4_1_I_11) 

41J J I 1488 Porphyromonas gingivalis EC-panD ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC 
4_1_1_11) 

4_1_1_1 1 1664 Neisseria gonorrhoeae EC-panD ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC 
4_1_1_11) 

4_1_1_1 1 2983 Mycobacterium tuberculosis panD ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC 
4_1_1_U) 

4_1_1_1 1 3413 Mycobacterium leprae EC-panD ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC 
4_l_l_ll) 

4_1_1_1 1 1830 Klebsiella pneumoniae ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC 4_1_1_1 1) 
4_1_1_11 1831 Klebsiella pneumoniae ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC 4_1_1_1 1) 
4_1_1_11 995 Helicobacter pylori HP0034 ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC4_1_1_1 1) 
4_1_1_1 1 30 Helicobacter pylori J99 panD ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC 4_l_l_l 1) 
4_l_l_l 1 4339 Escherichia coli panD ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC 4_1_1_1 1) 
4_1_1_1 1 3278 Enterococcus faecium (DOE) ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC 4_1_1_11) 
4111 1 1845 Enterococcus faecalis EC-panD ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC 
4_1_1_I1) 

4_l_l_1 1 997 Clostridium acetobutylicum 29301552_C3_56 ASPARTATE 1-DECARBOXYLASE PRECURSOR 
(EC4_1_1_1I) 

411 1 1 2250 Campylobacter jejuni panD ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC 4_l_l_l 1) 
4_i_l_l 1 3758 Bordetella pertussis EC-panD ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC 
4_l_l_ll) 

4_1_1_1 1 8287 Bordetella bronchiseptica EC-panD ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC 
4_1_1_1 1) 

4_1_1_1 1 2237 Bacillus subtilis panD ASPARTATE 1-DECARBOXYLASE PRECURSOR (EC 4_1_1_1 1) 
4_1_1_18 611 Vibrio cholerae El TorN16961 ORF00395 LYSINE DECARBOXYLASE, INDUCIBLE (EC 
4_1_1_18) 

4_1_1_18 1001 Streptococcus pneumoniae EC-ldcC LYSINE DECARBOXYLASE (EC 4_1_1_18) 

4_1_1_18 2744 Staphylococcus aureus LYSINE DECARBOXYLASE (EC 4_1_1_18) 

4 1 1 18 3502 Salmonella typhimurium cadA LYSINE DECARBOXYLASE, INDUCIBLE (EC 4_1_I_18) 
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4_1_1_18 5566 Salmonella typhimunum ldcC LYSINE DECARBOXYLASE, CONSTITUTIVE (EC 4_1_1_18) 
4_1_1_18 4701 Salmonella typhi LYSINE DECARBOXYLASE, CONSTITUTIVE (EC 4_1 JJ8) 
4 1 1 18 5801 Salmonella typhi LYSINE DECARBOXYLASE, INDUCIBLE (EC 4_1_1_18) 
41118 1 174 Salmonella paratyphi LYSINE DECARBOXYLASE, CONSTITUTIVE (EC 4_1_1_18) 
4JJJ8 1175 Salmonella paratyphi LYSINE DECARBOXYLASE, CONSTITUTIVE (EC 4_1_1_1 8) 

41118 3120 Salmonella paratyphi LYSINE DECARBOXYLASE, INDUCIBLE (EC 4_1_1_18) 
4_1_1_18 3562 Salmonella enteritidis LYSINE DECARBOXYLASE, CONSTITUTIVE (EC 4_l_l_18) 
4J_1_18 3482 Salmonella dublin LYSINE DECARBOXYLASE, CONSTITUTIVE {EC 4_1_1_18) 
4_1_1_18 3505 Pseudomonas aeruginosa PA1346 LYSINE DECARBOXYLASE, CONSTITUTIVE (EC 
4_1_1_18) 

4_ 1 _ 1 _ 1 8 450 Mycobacterium leprae LYSINE DECARBOXYLASE, CONSTITUTIVE (EC4_1_1_18) 
4_1_1_18 1336 Klebsiella pneumoniae LYSINE DECARBOXYLASE, INDUCIBLE (EC 4_1_1_18) 
4_1_1_1 8 1984 Klebsiella pneumoniae LYSINE DECARBOXYLASE, CONSTITUTIVE (EC 4_1_1_18) 
4_1_1_18 1985 Klebsiella pneumoniae LYSINE DECARBOXYLASE, CONSTITUTIVE (EC 4_1_1_18) 
4_1_1_18 186 Escherichia coli ldcC LYSINE DECARBOXYLASE, CONSTITUTIVE (EC 4_1_1_18) 
4_1_1_18 6347 Escherichia coli cadA LYSINE DECARBOXYLASE, INDUCIBLE (EC 4_1_1_18) 
4_1_1_18 1454 Clostridium acetobutylicum 30758438_F3_26 LYSINE DECARBOXYLASE (EC 4_1_1_18) 
4_1_1_18 1464 Bacillus subtilis cad LYSINE DECARBOXYLASE (EC 4_1_I_18) 

4_1_1_I9 4352 Yersinia pseudotuberculosis EC-speA BIOSYNTHETIC ARGININE DECARBOXYLASE (EC 
4_1_1_19) 

4 1 1 19 6955 Yersinia pseudotuberculosis BIODEGRADATIVE ARGININE DECARBOXYLASE (EC 
4_1_1_19) 

4J 1 19 2552 Yersinia pestis EC-speA BIOSYNTHETIC ARGININE DECARBOXYLASE (EC 4_l_l_19) 
4_1_1_19 4208 Yersinia pestis BIODEGRADATIVE ARGININE DECARBOXYLASE (EC 4_1_1_19) 
4_1_1_19 7321 Vibrio cholerae El Tor N16961ORFA00537 BIOSYNTHETIC ARGININE DECARBOXYLASE 

(EC4_l_l_19) 

4_1_1_19 2817 Staphylococcus aureus EC-speF ARGININE DECARBOXYLASE (EC 4_t_l_19) 
4_1_1_19 5687 Salmonella typhimurium speA BIOSYNTHETIC ARGININE DECARBOXYLASE (EC 
4_IJ_19) 

41119 5874 Salmonella typhimurium adi BIODEGRADATIVE ARGININE DECARBOXYLASE (EC 
4_1_1_19) 

4_1_1_19 562 Salmonella typhi BIOSYNTHETIC ARGININE DECARBOXYLASE (EC 4_1_1_19) 
41119 3254 Salmonella typhi BIODEGRADATIVE ARGININE DECARBOXYLASE (EC 4_1_1_19) 
41J J9 81 Salmonella paratyphi BIODEGRADATIVE ARGININE DECARBOXYLASE (EC 4_1_1_19) 
4_1_1_19 82 Salmonella paratyphi BIODEGRADATIVE ARGININE DECARBOXYLASE (EC 4_1_1_19) 
4 JJJ9 1216 Salmonella paratyphi BIODEGRADATIVE ARGININE DECARBOXYLASE (EC4_1_1_19) 
4_1_1_19 361 1 Salmonella paratyphi BIOSYNTHETIC ARGININE DECARBOXYLASE (EC 4_1_1_19) 
4_l_l_19 3612 Salmonella paratyphi BIOSYNTHETIC ARGININE DECARBOXYLASE (EC 4_1_1_19) 
4 1 1 19 3613 Salmonella paratyphi BIOSYNTHETIC ARGININE DECARBOXYLASE (EC 4_1_1_19) 
4_1_1_19 2159 Salmonella enteritidis BIOSYNTHETIC ARGININE DECARBOXYLASE (EC 4_1_1_19) 
4_1_I_19 3278 Salmonella dublin BIOSYNTHETIC ARGININE DECARBOXYLASE (EC 4_1_1_19) 
4_1_1_I9 6231 Pseudomonas aeruginosa speA BIOSYNTHETIC ARGININE DECARBOXYLASE (EC 
4_1_1_19) 

4_1_1_19 8295 Pseudomonas aeruginosa PA1818 BIODEGRADATIVE ARGININE DECARBOXYLASE (EC 
4_1_1_19) 

4_1_1_19 155 Pasteurella multocida speA BIOSYNTHETIC ARGININE DECARBOXYLASE (EC 4_1_1_19) 
4_1_1_19 1214 Neisseria gonorrhoeae EC-speA ARGININE DECARBOXYLASE (EC4_1_1_19) 
4_1_1_19 3337 Klebsiella pneumoniae BIOSYNTHETIC ARGININE DECARBOXYLASE (EC 4_1_1_19) 
4_1_1_I9 3338 Klebsiella pneumoniae BIOSYNTHETIC ARGININE DECARBOXYLASE (EC 4_1_1_19) 
4_1_1_19 1357 Helicobacter pylori HP0422 ARGININE DECARBOXYLASE (EC 4_1_1_19) 
4_1_1_1 9 954 Helicobacter pylori J99tr|Q9ZKH4 ARGININE DECARBOXYLASE (EC 4_1_1_19) 
4_1_1_19 5745 Escherichia coli speA BIOSYNTHETIC ARGININE DECARBOXYLASE (EC 4_1_1_19) 
41119 6338 Escherichia coli adi BIODEGRADATIVE ARGININE DECARBOXYLASE (EC 4_1_1_19) 
4_1_1_19 637 Clostridium difficile EC-ldcC ARGININE DECARBOXYLASE (EC 4_1_1_19) 
41119 2613 Clostridium difficile ARGININE DECARBOXYLASE (EC 4_1_!_19) 

4_1_1_19 1982 Clostridium acetobutylicum 1220943_C2_26 ARGININE DECARBOXYLASE (EC 4_1_1_19) 

4_1_1_19 1362 Campylobacter jejuni speA ARGININE DECARBOXYLASE (EC 4J_1_19) 

4_1_1_19 329 Bordetella pertussis EC-ldcC BIODEGRADATIVE ARGININE DECARBOXYLASE (EC 

4_1_]_I9) 

4_l_l_19 7892 Bordetella bronchiseptica EC-ldcC BIODEGRADATIVE ARGININE DECARBOXYLASE (EC 
4_1_1J9) 

4_l_l_19 27 Bacillus subtilis yaaO ARGININE DECARBOXYLASE (EC 4_l_l_19) 
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4112 1 184 Streptococcus mutans OXALATE DECARBOXYLASE (EC 4_1_1_2) 
4_1_1_2 1865 Bacillus subtilis yoaN OXALATE DECARBOXYLASE (EC 4_1_1_2) 
4_1_1_2 3319 Bacillus subtilis yvrK OXALATE DECARBOXYLASE (EC 4_1_1_2) 

4_1_1_20 7661 Yersinia pseudotuberculosis EC-lysA D1AMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 476 Yersinia pestis EC-lysA DIAMINOPIMELATE DECARBOXYLASE (EC 4J_I_20) 
4J_1_20 4009 Vibno cholerae El Tor N16961 ORF00180 DIAMINOPIMELATE DECARBOXYLASE (EC 

4_1_1_20) 

4_1_1_20 710 Streptococcus pneumoniae EC-lysA DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 366 Streptococcus mutans EC-lysA DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_l_l_20 1769 Staphylococcus aureus DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 2068 Staphylococcus aureus EC-lysA DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 5021 Salmonella typhimurium lysA DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 5330 Salmonella typhimurium DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 506 Salmonella typhi DIAMINOPIMELATE DECARBOXYLASE (EC4_1_1_20) 
4_1_1_20 2347 Salmonella typhi DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 888 Salmonella paratyphi DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 5121 Salmonella paratyphi DIAMINOPIMELATE DECARBOXYLASE (EC4_1_1_20) 
4_1_1_20 5122 Salmonella paratyphi DIAMINOPIMELATE DECARBOXYLASE (EC4_1_1_20) 
4_1_1_20 5416 Salmonella paratyphi DIAMINOPIMELATE DECARBOXYLASE (EC4_1_1_20) 
4_1_1_20 2484 Salmonella enteritidis DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 2267 Salmonella dublin DIAMINOPIMELATE DECARBOXYLASE (EC 4_I_1_20) 
4_1_1_20 3939 Salmonella dublin DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 2460 Pseudomonas aeruginosa lysA DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 240 Porphyromonas gingivalis EC-lysA DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 110 Pasteureila multocida lysA DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_I_20 231 Neisseria gonorrhoeae EC-lysA DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 908 Mycobacterium tuberculosis lysA DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 2810 Mycobacterium leprae EC-lysA DIAMINOPIMELATE DECARBOXYLASE (EC4_1_1_20) 
4_1_1_20 1681 Mycobacterium bovis EC-lysA DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 8015 Klebsiella pneumoniae DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 8016 Klebsiella pneumoniae DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 1237 Helicobacter pylori HP0290 DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 279 Helicobacter pylori J99sp|Q9ZME5 DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 20352 Haemophilus influenzae HI0727 DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 1 138 Haemophilus ducreyi EC-lysA DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 5689 Escherichia coli lysA DIAMINOPIMELATE DECARBOXYLASE (EC4_1_1_20) 
4_1_1_20 1724 Enterococcus faecium (DOE) DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_l_l_20 2717 Enterococcus faecalis EC-lysA DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_l_l_20 923 Corynebacterium diphtheriae DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_l_l_20 1939 Clostridium difficile EC-lysA DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 556 Clostridium acetobutyltcum 30757716_C1_41 DIAMINOPIMELATE DECARBOXYLASE (EC 
4_1_I_20) 

4_1_1_20 2273 Campylobacter jejuni lysA DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 1 165 Bordetella pertussis EC-lysA DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 6504 Bordetella bronchiseptica EC-lysA DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_20 2334 Bacillus subtilis lysA DIAMINOPIMELATE DECARBOXYLASE (EC 4_1_1_20) 
4_1_1_25 20388 Neurospora crassa TYROSINE DECARBOXYLASE 4 (EC 4_1_1_25) 
4_1_1_3 4412 Vibrio cholerae EI Tor N16961 ORF00764 OXALOACETATE DECARBOXYLASE ALPHA 
CHAIN (EC4_1_1_3) 

4_1_1_3 4647 Vibrio cholerae El Tor N 16961 ORF01061 OXALOACETATE DECARBOXYLASE BETA 
CHAIN (EC4_1_1_3) 

4_1_1_3 383 Treponema pallidum TP0056 OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 

4_1_1_3) 

4_1_1_3 384 Treponema pallidum TP0057 OXALOACETATE DECARBOXYLASE BETA CHAIN (EC 4_1_1_3) 
4_1_1_3 949 Treponema pallidum TP0055 OXALOACETATE DECARBOXYLASE GAMMA CHAIN (EC 
4_1_1_3) 

4_1_1_3 290 Streptococcus pyogenes oadA OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 
4_l_l_3) 

4_1_1_3 847 Streptococcus pyogenes OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_1_1_3) 
4_1_1_3 920 Streptococcus mutans OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_1_1_3) 
4_1_1_3 695 Streptococcus equi OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_1_1_3) 
4_l_l_3 3423 Salmonella typhimurium OXALOACETATE DECARBOXYLASE BETA CHAIN (EC4_1_1_3) 
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4_1_1_3 3628 Salmonella typhimunum oadG OXALOACETATE DECARBOXYLASE GAMMA CHAIN (EC 
4 _1J_3) 

4_l_l_3 4131 Salmonella typhimunum OXALOACETATE DECARBOXYLASE BETA CHAIN (EC4_M_3) 
4_1_1_3 4136 Salmonella typhimunum OXALOACETATE DECARBOXYLASE GAMMA CHAIN (EC 
4_1_I_3) 

4_1_1_3 6764 Salmonella typhimunum oadA OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 
4_1_1_3) 

4_1_1_3 6849 Salmonella typhimurium OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_l_t_3) 
4_1_1_3 6850 Salmonella typhimurium OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_1_1_3) 
4_1_1_3 6851 Salmonella typhimurium OXALOACETATE DECARBOXYLASE BETA CHAIN (EC 4_1_1_3) 
4_1_1_3 6852 Salmonella typhimurium OXALOACETATE DECARBOXYLASE BETA CHAIN (EC 4_1_1_3) 
4_1_1_3 6853 Salmonella typhimurium OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_1_1_3) 
4_1_1_3 7068 Salmonella typhimurium OXALOACETATE DECARBOXYLASE BETA CHAIN (EC 4_l_l_3) 
4_1_1_3 7069 Salmonella typhimunum OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_1_1_3) 
4_1_1_3 7070 Salmonella typhimurium OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_1_1_3) 
4_1_1_3 3897 Salmonella typhi OXALOACETATE DECARBOXYLASE GAMMA CHAIN (EC 4_1_1_3) 
4_1_1_3 4735 Salmonella typhi OXALOACETATE DECARBOXYLASE BETA CHAIN (EC 4_1_1_3) 
4_1_1_3 4736 Salmonella typhi OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_1_1_3) 
4_1 J_3 5389 Salmonella typhi OXALOACETATE DECARBOXYLASE BETA CHAIN (EC 4_1_1_3) 
4_1_1_3 5814 Salmonella typhi OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_I_1_3) 
4_1_1_3 4876 Salmonella paratyphi OXALOACETATE DECARBOXYLASE GAMMA CHAIN (EC 4_1_1_3) 
• 4_1_1_3 4877 Salmonella paratyphi OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_1_1_3) 
4_1_1_3 4879 Salmonella paratyphi OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_1_1_3) 
4_1_1_3 4880 Salmonella paratyphi OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_l_i_3) 
4_1_1_3 4881 Salmonella paratyphi OXALOACETATE DECARBOXYLASE BETA CHAIN (EC 4_1_1_3) 
4_1_1_3 4882 Salmonella paratyphi OXALOACETATE DECARBOXYLASE BETA CHAIN (EC 4_1_1_3) 
4_1_1_3 4088 Salmonella enteritidis OXALOACETATE DECARBOXYLASE BETA CHAIN (EC 4_1_1_3) 
4_1_1_3 4089 Salmonella enteritidis OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4JJ_3) 
4_1_1_3 4090 Salmonella enteritidis OXALOACETATE DECARBOXYLASE GAMMA CHAIN (EC 4_1_1_3) 
4_1_1_3 160 Salmonella dublin OXALOACETATE DECARBOXYLASE GAMMA CHAIN (EC 4_1_1_3) 
4_1_1_3 269 Salmonella dublin OXALOACETATE DECARBOXYLASE GAMMA CHAIN (EC 4_1_1_3) 
4_1_1_3 1603 Salmonella dublin OXALOACETATE DECARBOXYLASE BETA CHAIN (EC 4_1_1_3) 
4_1_1_3 2659 Salmonella dublm OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_1_1_3) 
41 J_3 8068 Pseudomonas aeruginosa PA5435 OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 
4_1_1_3) 

4_1_1_3 1 160 Porphyromonas gingivalis OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_1_1_3) 
4_1_1_3 108 Pasteurella multocida OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_1_1_3) 
4_1_1_3 109 Pasteurella multocida OXALOACETATE DECARBOXYLASE BETA CHAIN {EC 4_1_1_3) 
4_1_1_3 1989 Pasteurella multocida OXALOACETATE DECARBOXYLASE GAMMA CHAIN (EC 4_1_1_3) 
4_1_1_3 282 Klebsiella pneumoniae OXALOACETATE DECARBOXYLASE BETA CHAIN (EC 4_1_1_3) 
4_1_I_3 1415 Klebsiella pneumoniae OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_1_1_3) 
4_1_1_3 1416 Klebsiella pneumoniae OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_1_1_3) 
4_1_1_3 4486 Klebsiella pneumoniae OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_1_1_3) 
4_1_1_3 4488 Klebsiella pneumoniae OXALOACETATE DECARBOXYLASE GAMMA CHAIN (EC 4_1_1_3) 
4_1_1_3 7001 Klebsiella pneumoniae OXALOACETATE DECARBOXYLASE GAMMA CHAIN (EC 4_1_1_3) 
4_1_1_3 7002 Klebsiella pneumoniae OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_1_1_3) 
4_1_1_3 7003 Klebsiella pneumoniae OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_1_1_3) 
4 1 1 3 7004 Klebsiella pneumoniae OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_1_1_3) 
4_1_1_3 7005 Klebsiella pneumoniae OXALOACETATE DECARBOXYLASE BETA CHAIN (EC 4_1_1_3) 
4_1_1_3 7006 Klebsiella pneumoniae OXALOACETATE DECARBOXYLASE BETA CHAIN (EC 4_1_1_3) 
4_1 J_3 1019 Enterococcus faecalis OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_1_1_3) 
4_1_1_3 1893 Campylobacter jejuni pycB OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 
4_1_1_3) 

4_1_1_3 2285 Bordetella pertussis OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_1_1_3) 

4_1_1_3 5209 Bordetella bronchiseptica OXALOACETATE DECARBOXYLASE ALPHA CHAIN (EC 4_1_1_3) 

4_1_1_31 5142 Yersinia pseudotuberculosis PHOSPHOENOLPYRUVATE CARBOXYLASE (EC 4_1_1_31) 

4_l_l_31 3962 Yersinia pestis PHOSPHOENOLPYRUVATE CARBOXYLASE (EC 4_1_1_31) 

4_1_1_31 6395 Vibrio cholerae El Tor N 16961 ORF03345 PHOSPHOENOLPYRUVATE CARBOXYLASE (EC 

4_1_1_31) 

4_1_1_31 317 Streptococcus pyogenes ppc PHOSPHOENOLPYRUVATE CARBOXYLASE (EC 4_1_1_31) 
4_1_1_31 1541 Streptococcus pneumoniae PHOSPHOENOLPYRUVATE CARBOXYLASE (EC 4_1_1_31) 
41131 415 Streptococcus mutans PHOSPHOENOLPYRUVATE CARBOXYLASE (EC 4_l_l_31) 
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4_1_1_31 574 Streptococcus equi PHOSPHOENOLPYRUVATE CARBOXYLASE (EC4_1_1_3I) 
4_1_1_31 1817 Salmonella typhimurium glu PHOSPHOENOLPYRUVATE CARBOXYLASE (EC 4_1_1_31) 
4_l_l_31 2407 Salmonella typhi PHOSPHOENOLPYRUVATE CARBOXYLASE (EC 4_1_1_31) 
4_1_1_31 2423 Salmonella paratyphi PHOSPHOENOLPYRUVATE CARBOXYLASE (EC 4_1_1_31) 
4_1_1_31 2424 Salmonella paratyphi PHOSPHOENOLPYRUVATE CARBOXYLASE (EC 4_1_1_31) 
4_t_l_31 2425 Salmonella paratyphi PHOSPHOENOLPYRUVATE CARBOXYLASE (EC 4_l_t_31) 
4_1_1_31 2426 Salmonella paratyphi PHOSPHOENOLPYRUVATE CARBOXYLASE (EC 4_1_1_31) 
4_1_1_31 3604 Salmonella ententidis PHOSPHOENOLPYRUVATE CARBOXYLASE (EC 4_1_1_31) 
4_1_1_31 800 Salmonella dublin PHOSPHOENOLPYRUVATE CARBOXYLASE (EC 4_1_1_31) 
4_1_1_31 6249 Pseudomonas aeruginosa ppc PHOSPHOENOLPYRUVATE CARBOXYLASE (EC 4_1_1_31) 
4_1_1_31 701 Pasteurella multocidappc PHOSPHOENOLPYRUVATE CARBOXYLASE (EC 4_1_1_31) 
4 1 1 31 495 Neisseria gonorrhoeae PHOSPHOENOLPYRUVATE CARBOXYLASE (EC 4_l_l_31) 
4_1_1_31 87 Mycobacterium lepraesp|P46710 PHOSPHOENOLPYRUVATE CARBOXYLASE (EC 4_1_1_31) 
4_1_1_31 7477 Klebsiella pneumoniae PHOSPHOENOLPYRUVATE CARBOXYLASE (EC 4_1_1_31) 
4_1 J_31 7478 Klebsiella pneumoniae PHOSPHOENOLPYRUVATE CARBOXYLASE (EC 4_l_l_31) 
4_1_1_31 7479 Klebsiella pneumoniae PHOSPHOENOLPYRUVATE CARBOXYLASE (EC4_1_1_31) 
4_1_1_31 6941 Haemophilus influenzae HI1636 PHOSPHOENOLPYRUVATE CARBOXYLASE (EC 4_1_1_31) 
4_1_1_31 6267 Escherichia coli ppc PHOSPHOENOLPYRUVATE CARBOXYLASE (EC 4_I_1_31) 
4_1_1_31 835 Corynebacterium diphtheriae PHOSPHOENOLPYRUVATE CARBOXYLASE (EC 4_1_1_31) 
4_l_l_31 3819 Bordete! la pertussis PHOSPHOENOLPYRUVATE CARBOXYLASE (EC4_1_1_31) 
4_1_1_31 6715 Bordetella bronchiseptica PHOSPHOENOLPYRUVATE CARBOXYLASE (EC 4_1_1_31) 
4_1_1_36 6572 Yersinia pseudotuberculosis BS-yloI PHOSPHOPANTOTHENATE--CYSTEINE LIGASE (EC 
6_3_2_5) / PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4J_1_36) 
4_1_1_36 546 Yersinia pestis BS-yloI PHOSPHOPANTOTHENATE— CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

4_1_1_36 4097 Vibno cholerae El Tor N 16961 ORF00307 PHOSPHOPANTOTHENATE— CYSTEINE LIGASE 

(EC 6_3_2_5) / PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

4„1_1_36 1285 Streptococcus pyogenes dpfB PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE 

(EC4_1_I_36) 

4_1_1_36 1286 Streptococcus pyogenes dfp PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 

4_1_1_36) 

4_1_1_36 988 Streptococcus pneumoniae BS-yloI PHOSPHOPANTOTHENOYLCYSTEINE 
DECARBOXYLASE (EC 4_1_1_36) 

4_1_1_36 63 Streptococcus equi PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_I_1_36) 

4_1_1_36 1049 Staphylococcus aureus BS-yloI PHOSPHOPANTOTHENATE— CYSTEINE LIGASE (EC 

6_3_2_5) / PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

4_l_l_36 6016 Salmonella typhimurium dfp PHOSPHOPANTOTHENATE— CYSTEINE LIGASE (EC 6_3_2_5) / 

PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

4_1_1_36 5 1 1 Salmonella typhi PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 6_3_2_5) / 

PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

4_1_1_36 1041 Salmonella paratyphi PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 
4_1_1_36) 

4_1_1_36 482 Salmonella ententidis PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 
4_1_1_36) 

4_1_1_36 8 Pseudomonas aeruginosa dfp PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

4_1_1_36 651 Porphyromonas gingivalis BS-yloI PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 
6_3_2_5) / PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 
4_1_1_36 1846 Pasteurella multocida dfp PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

4_1_1_36 1026 Neisseria gonorrhoeae BS-yloI PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 

6_3_2_5) / PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

4_l_l_36 438 Mycobacterium tuberculosis dfp PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 

6_3_2_5) / PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

4_1_1_36 3501 Mycobactenum leprae BS-yloI PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 

6_3_2_5) / PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

4_1_1_36 2319 Mycobacterium bovis BS-yloI PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 6_3_2_5) 

/ PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

4_1_1_36 7928 Klebsiella pneumoniae PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 
4_1_1_36) 

4_1_1_36 7929 Klebsiella pneumoniae PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 
4_1_1_36) 
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4_l_i_36 263 Helicobacter pylon HP0841 PHOSPHOPANTOTHENATE— CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4JJ36) 

4_1_1_36 778 Helicobacter pylori J99 dfp PHOSPHOPANTOTHENATE--CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

4J J 36 2027 Haemophilus influenzae HI0953 PHOSPHOPANTOTHENATE--CYSTEINE LIGASE (EC 
6_3_2_5) / PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 
4_1_1_36 1180 Haemophilus ducreyi BS-yloI PHOSPHOPANTOTHENATE— CYSTEINE LIGASE (EC 6_3_2_5) 
/ PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

4_1_1_36 3559 Escherichia coli dfp PHOSPHOPANTOTHENATE— CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

4_l_l_36 4051 Enterococcus faecium (DOE) PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE 
(EC4_1_1_36) 

4_1_1_36 2106 Enterococcus faecalis BS-yloI PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE 
(EC4J_1_36) 

4_1_1_36 325 Corynebacterium diphtheriae PHOSPHOPANTOTHENATE— CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_l_l_36) 

4J J_36 147 Clostridium difficile BS-yloI PHOSPHOPANTOTHENATE— CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

4_1_1_36 2957 Clostridium acetobutylicum 26601 507_C3_23 PHOSPHOPANTOTHENATE— CYSTEINE 
LIGASE (EC 6_3_2_5) / PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 
4_1_1_36 401 Campylobacter jejuni dfp PHOSPHOPANTOTHENATE— CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

4_1_1_36 363 Borrelia burgdorferi BB0812 PHOSPHOPANTOTHENATE— CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

4_1_1_36 978 Bordetella pertussis PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 

4_t_l_36) 

4_1_1_36 979 Bordetella pertussis PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 
4_I_1_36) 

4_1_1_36 5054 Bordetella bronchiseptica BS-yloI PHOSPHOPANTOTHENOYLCYSTEINE 
DECARBOXYLASE (EC 4_1_1_36) 

4_1_1_36 1570 Bacillus subtilis ylol PHOSPHOPANTOTHENATE— CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

4_1_1_39 1360 Bacillus subtilis ykrW RIBULOSE BISPHOSPHATE CARBOXYLASE LARGE CHAIN (EC 
41139) 

4_1_1_4 674 Clostridium acetobutylicum 26181517_C1_30 ACETOACETATE DECARBOXYLASE (EC 
4_1_1_4) 

4 1141 849 Streptococcus pyogenes methylmalonyl-CoA decarboxylase gamma chain (EC 41141) 
4_1_1_41 850 Streptococcus pyogenes METHYLMALONYL-COA DECARBOXYLASE, BETA-SUBUNIT (EC 
4_1_1_41) 

4_1 J_41 1715 Streptococcus pyogenes METHYLMALONYL-COA DECARBOXYLASE, BETA-SUBUNIT (EC 
41141) 

41141 476 Streptococcus mutans METHYLMALONYL-COA DECARBOXYLASE, BETA-SUBUNIT (EC 
4_l_i_41) 

4_1_1_41 71 Streptococcus equi METHYLMALONYL-COA DECARBOXYLASE, BETA-SUBUNIT (EC 
4_1_1_41) 

4_1_1_41 1816 Porphyromonas gingivalis METHYLMALONYL-COA DECARBOXYLASE, BETA-SUBUNIT 
(EC4_1_1_41) 

4_1_1_4I 2841 Escherichia coli b2919 methylmalonyl-CoA decarboxylase (EC 4J_1_41) 

4_1_1_41 1013 Enterococcus faecalis METHYLMALONYL-COA DECARBOXYLASE, BETA-SUBUNIT (EC 

41141) 

411 41 1820 Bacillus subtilis yngE METHYLMALONYL-COA DECARBOXYLASE, ALPHA-SUBUNIT (EC 
4_1_1_41) 

4_1_1_44 4250 Yersinia pseudotuberculosis 4-CARBOXYMUCONOLACTONE DECARBOXYLASE (EC 

4_1_1_44) 

4_1_1_44 7572 Yersinia pseudotuberculosis 4-CARBOXYMUCONOLACTONE DECARBOXYLASE (EC 
4J_1_44) 

4_1_1_44 2087 Yersinia pestis 4-CARBOXYMUCONOLACTONE DECARBOXYLASE (EC 4_1_1_44) 
4_1_1_44 4832 Yersinia pestis 4-CARBOXYMUCONOLACTONE DECARBOXYLASE (EC 4_1_1_44) 
4_1_1_44 1846 Streptococcus mutans 4-CARBOXYMUCONOLACTONE DECARBOXYLASE (EC 4_1_1_44) 
4_1 J_44 2130 Pseudomonas aeruginosa pcaC 4-CARBOXYMUCONOLACTONE DECARBOXYLASE (EC 
4_1J_44) 
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4_1_1_44 7194 Pseudomonas aeruginosa PA4486 4-CARBOXYMUCONOLACTONE DECARBOXYLASE (EC 
4_1 1 44) 

4_l_l_44 872 Mycobacterium tuberculosis Rv0771 4-CARBOXYMUCONOLACTONE DECARBOXYLASE (EC 
4_1_1_44) 

4_1_1_44 789 Mycobacterium bovis 4-CARBOXYMUCONOLACTONE DECARBOXYLASE (EC 4_1_1_44) 
4_1_1_44 2180 Klebsiella pneumoniae 4-CARBOXYMUCONOLACTONE DECARBOXYLASE (EC 4_1_1_44) 
4_1_1_44 5 197 Klebsiella pneumoniae 4-CARBOXYMUCONOLACTONE DECARBOXYLASE (EC 4_1_1_44) 
4_1_1_44 1543 Enterococcus faecium (DOE) 4-CARBOXYMUCONOLACTONE DECARBOXYLASE (EC 
4_1_1_44) 

4_1_1_44 1639 Bordetella pertussis 4-CARBOXYMUCONOLACTONE DECARBOXYLASE (EC 4_1_1_44) 

4_1_1_44 41 29 Bacillus subtihs 4-CARBOXYMUCONOLACTONE DECARBOXYLASE (EC 4_1_1_44) 

4_1_1_47 6602 Salmonella typhimurium gel GLYOXYLATE CARBOLIGASE (EC 4_1_1_47) 

4_1_1_47 1394 Salmonella typhi GLYOXYLATE CARBOLIGASE (EC 4_1_1_47) 

4_1_1_47 5604 Salmonella paratyphi GLYOXYLATE CARBOLIGASE (EC 4_1_1_47) 

4_1_1_47 5605 Salmonella paratyphi GLYOXYLATE CARBOLIGASE (EC 4_1_1_47) 

4_1_1_47 5606 Salmonella paratyphi GLYOXYLATE CARBOLIGASE (EC 4_1_1_47) 

4_1_1_47 3006 Salmonella ententidis GLYOXYLATE CARBOLIGASE (EC 4_1_1_47) 

4_1_1_47 1072 Salmonella dublin GLYOXYLATE CARBOLIGASE (EC 4_1_1_47) 

4_l_t_47 2835 Pseudomonas aeruginosa gel GLYOXYLATE CARBOLIGASE (EC 4_1_1_47) 

4J_1_47 490 Escherichia coli gel GLYOXYLATE CARBOLIGASE (EC 4_1_1_47) 

4_1_1_48 6735 Yersinia pseudotuberculosis EC-trpC INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 
4_1_1_48) / N-(5'-PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 
4_1_1_48 2569 Yersinia pestis EC-trpC INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4_1_1_48) / N- 
(5 '-PHOSPHO- RI BOS YL) ANTHRANI LATE ISOMERASE (EC 5_3_1_24) 

4_1_1_48 1506 Streptococcus pneumoniae EC-trpC INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 
4_1_1_48) 

4_1_1_48 803 Streptococcus mutans EC-trpC INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 

4_1_1_48) / N-(5'-PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 

4_1„1_48 3403 Staphylococcus aureus EC-trpC INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 

4_1_1_48) 

4_1_1_48 861 Salmonella typhimurium trpC INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4_1_1_48) 
/ N-(5'-PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 

4_l_l_48 393 Salmonella typhi INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4_1_1_48) / N-(5'- 
PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 

4_1_1_48 2877 Salmonella paratyphi INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4_1_1_48) / N-(5'- 
PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 

4_1_I_48 2878 Salmonella paratyphi INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4_1_1_48) / N-(5'- 
PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 

4_1_1_48 3629 Pseudomonas aeruginosa trpC INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 

4_1_1_48) 

4J_1_48 1537 Pasteurella multocida trpC INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4_1_1_48) / 
N-(5'-PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5^3_1_24) 

4_1_1_48 433 Neisseria gonorrhoeae EC-trpC INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 
4_l_l_48) 

4_1_1_48 2112 Mycobacterium tuberculosis trpC INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 
4_1_1_48) 

4_1_1_48 2171 Mycobacterium lepraesp|Q9X7C7 INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 
4_1_1_48) 

4_1_1_48 3561 Mycobacterium bovis EC-trpC INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 
4_1_1_48) 

4_I_1_48 2306 Klebsiella pneumoniae INDOLE-3-GLYCE ROL PHOSPHATE SYNTHASE (EC 4_1_1_48) / N- 
(5'-PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 

4_1_1_48 7322 Klebsiella pneumoniae INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4_1_1_48) / N- 
(5'-PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_l_24) 

4_1_1_48 673 Helicobacter pylori HP1279 INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4_1_1_48) / 
N-(5'-PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 

4_1_1_48 1 189 Helicobacter pylori J99sp|Q9ZJU8 INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 
4J J_48) / N-(5'-PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 
4_1_1_48 6522 Haemophilus influenzaegi|1574224|sp|P46451|TRPC_HAEIN INDOLE-3-GLYCEROL 
PHOSPHATE SYNTHASE (EC 4_1_1_48) / N-(5'-P HOSP HO-RI BOS YL) ANTH RANILATE ISOMERASE (EC 

5_3_1_24) 
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4 1148 4843 Escherichia coli trpC INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4_l J_48) / N-{5'- 
PHOSPHO-RIBOSYL)ANTHRANlLATE ISOMERASE (EC 5_3_1_24) 

4_1_1_48 1802 Corynebacterium diphthenae INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4_1_1_48) 
4_1_1_48 2135 Corynebactenum diphthenae 1NDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4_1_1_48) 
/ N-(5'-PHOSP HO-RI BOS Y L) ANTH RAN I LATE ISOMERASE (EC 5_3_1_24) 

4_1_1_48 2031 Clostridium acetobutylicum 25412825_F2_5 INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE 
(EC 4_1_1_48) 

4_1_1_48 559 Campylobacter jejuni trpC INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4_1_1_48) 
4_1_1_48 1469 Bordetella pertussis EC-trpC INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4_1_1_48) 
4_1_1_48 7524 Bordetella bronchiseptica EC-trpC INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 
4_1_1_48) 

4_1_1_48 2262 Bacillus subtilis trpC INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4_1 J_48) 
4_1_1_49 6832 Yersinia pseudotuberculosis EC-pckA PHOSPHOENOLPYRUVATE CARBOXYKJNASE (ATP) 
(EC 4_1_1_49) 

4_1_1_49 1439 Yersinia pestis EC-pckA PHOSPHOENOLPYRUVATE CARBOXY KINASE (ATP) (EC 
4_1_1_49) 

4_1_1_49 6484 Vibrio cholerae El Tor N16961 ORF03469 PHOSPHOENOLPYRUVATE CARBOXYKINASE 
(ATP) (EC 4_1_1_49) 

4_1_1_49 2060 Streptococcus mutans EC-pckA PHOSPHOENOLPYRUVATE CARBOXYKINASE (ATP) (EC 
4_1_1_49) 

4_1_1_49 173 Staphylococcus aureussp|P5 1065 PHOSPHOENOLPYRUVATE CARBOXYKINASE (ATP) (EC 
4_1_1_49) 

4_1_1_49 5351 Salmonella typhimurium pckA PHOSPHOENOLPYRUVATE CARBOXYKINASE (ATP) (EC 
4_1_1_49) 

4_1_1_49 1007 Salmonella typhi PHOSPHOENOLPYRUVATE CARBOXYKINASE (ATP) (EC 4_1_1_49) 
4_1_1_49 908 Salmonella paratyphi PHOSPHOENOLPYRUVATE CARBOXYKINASE (ATP) (EC 4_1_1_49) 
4_1_1_49 3313 Salmonella paratyphi PHOSPHOENOLPYRUVATE CARBOXYKINASE (ATP) (EC 4_1_1_49) 
4_1_1_49 3315 Salmonella paratyphi PHOSPHOENOLPYRUVATE CARBOXYKINASE (ATP) (EC 4_1_1_49) 
4_1_1_49 2153 Salmonella enteritidis PHOSPHOENOLPYRUVATE CARBOXYKINASE (ATP) (EC 4_1_1_49) 
4_1_1_49 4302 Salmonella dubtin PHOSPHOENOLPYRUVATE CARBOXYKINASE (ATP) (EC 4_1_1_49) 
4_1_1_49 5478 Saccharomyces cerevisiae PCK1 PHOSPHOENOLPYRUVATE CARBOXYKINASE (ATP) (EC 
4_1_1_49) 

4_1_1_49 5220 Pseudomonas aeruginosa pckA PHOSPHOENOLPYRUVATE CARBOXYKINASE (ATP) (EC 
4_1_1_49) 

4_1_1_49 750 Porphyromonas gingivalis EC-pckA PHOSPHOENOLPYRUVATE CARBOXYKINASE (ATP) 
(EC 4_1_1_49) 

4_1_1_49 1000 Pasteurella multocida pckA PHOSPHOENOLPYRUVATE CARBOXYKINASE (ATP) (EC 
4_1_1_49) 

4_1_1_49 20565 Neurospora crassa PHOSPHOENOLPYRUVATE CARBOXYKINASE (ATP) (EC 4_1_1_49) 
4_1_1_49 5601 Klebsiella pneumoniae PHOSPHOENOLPYRUVATE CARBOXYKINASE (ATP) (EC 4_1_1_49) 
4_1_1_49 8614 Klebsiella pneumoniae PHOSPHOENOLPYRUVATE CARBOXYKINASE (ATP) (EC 4_1_1_49) 
4_1_1_49 16549 Haemophilus influenzae HI0809 PHOSPHOENOLPYRUVATE CARBOXYKINASE (ATP) (EC 
4_1_1_49) 

4_1_1_49 875 Haemophilus ducreyi EC-pckA PHOSPHOENOLPYRUVATE CARBOXYKINASE (ATP) (EC 
4_1_1_49) 

4_1_1_49 3321 Escherichia coli pckA PHOSPHOENOLPYRUVATE CARBOXYKINASE (ATP) (EC 4_1_1_49) 
4_1_1_49 2554 Enterococcus faecium (DOE) EC-pckA PHOSPHOENOLPYRUVATE CARBOXYKINASE (ATP) 
(EC4_1_1_49) 

4_1_1_49 1897 Campylobacter jejuni pckA PHOSPHOENOLPYRUVATE CARBOXYKINASE (ATP) (EC 
4_1_1_49) 

4_1_1_49 3050 Bacillus subtilis pckA PHOSPHOENOLPYRUVATE CARBOXYKINASE (ATP) (EC 4_l_l_49) 
4_1_1_5 5395 Vibrio cholerae El Tor N16961 ORF02026 ALPHA-ACETOLACTATE DECARBOXYLASE (EC 
4_1_1_5) 

4_1_1_5 1214 Streptococcus mutans ALPHA-ACETOLACTATE DECARBOXYLASE PRECURSOR (EC 
4_1_1_5) 

4_1_1_5 2815 Staphylococcus aureus ALPHA-ACETOLACTATE DECARBOXYLASE (EC 4_1_1_5) 
4_1_1_5 3189 Staphylococcus aureus BS-alsD ALPHA-ACETOLACTATE DECARBOXYLASE (EC 4_1_1_5) 
4_1_1_5 6871 Klebsiella pneumoniae ALPHA-ACETOLACTATE DECARBOXYLASE (EC 4_1_1_5) 
4_1_1_5 6872 Klebsiella pneumoniae ALPHA-ACETOLACTATE DECARBOXYLASE (EC 4_l_l_5) 
4_1_1_5 2212 Enterococcus faecium (DOE) ALPHA-ACETOLACTATE DECARBOXYLASE (EC 4_1_1_5) 
4_1_1_5 2236 Enterococcus faecalis BS-alsD ALPHA-ACETOLACTATE DECARBOXYLASE (EC 4_1_1_5) 
4_1_1_5 815 Corynebacterium diphthenae ALPHA-ACETOLACTATE DECARBOXYLASE (EC4_I_1_5) 
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4115 1 109 Clostridium acetobutylicum 5I17192_C2_69 ALPHA-ACETOLACTATE DECARBOXYLASE (EC 
4_l_l_5) 

4_1_1_5 3595 Bacillus subtihs alsD ALPHA-ACETOLACTATE DECARBOXYLASE (EC 4_1_1_5) 

4 1 1 55 3306 Bordetella pertussis 4,5-DIHYDROXYPHTHALATE DECARBOXYLASE (EC 4_1_1_55) 

4 11 55 671 1 Bordetella branch iseptica 4,5-DIHYDROXYPHTHALATE DECARBOXYLASE (EC 4_1_!_55) 

4_1_1_61 365 Bacillus subtihs yclC 4-HY DROX YB ENZOATE DECARBOXYLASE (EC 4_1_1_61) 

4_1_1_7 5394 Pseudomonas aeruginosa mdlC BENZOYLFORMATE DECARBOXYLASE (EC 4_1_1_7) 

4_1_1_71 8096 Yersinia pseudotuberculosis EC-menD 2-SUCCINYL-6-HYDROXY-2,4-CYCLOHEXADIENE-l- 

CARBOXYLATE SYNTHASE / 2-OXOGLUTARATE DECARBOXYLASE (EC 4_1_1_71) 

4_1_1_71 2271 Yersinia pestis EC-menD 2-SUCCINYL-6-HYDROXY-2,4-CYCLOHEXADIENE-l- 

CARBOXYLATE SYNTHASE / 2-OXOGLUTARATE DECARBOXYLASE (EC 4_l_l_71) 

4_1_1_71 1 103 Staphylococcus aureus EC-menD 2-SUCCINYL-6-HYDROXY-2,4-CYCLOHEXADIENE-l- 

CARBOXYLATE SYNTHASE / 2-OXOGLUTARATE DECARBOXYLASE (EC 4_1_1_71) 

4_1_1_71 5176 Salmonella typhi 2-SUCCINYL-6-HYDROXY-2,4-CYCLOHEXADIENE-l-CARBOXYLATE 

SYNTHASE / 2-OXOGLUTARATE DECARBOXYLASE (EC 4_1_1_71) 

4_1_1_71 1817 Salmonella paratyphi 2-SUCCINYL-6-HYDROXY-2,4-CYCLOHEXADIENE-l- 

CARBOXYLATE SYNTHASE / 2-OXOGLUTARATE DECARBOXYLASE (EC 4_1_1_71) 

4_1_1_71 96 Porphyromonas gingivalis EC-menD 2-SUCCINYL-6-HYDROXY-2,4-CYCLOHEXADIENE-l- 

CARBOXYLATE SYNTHASE / 2-OXOGLUTARATE DECARBOXYLASE (EC 4_1_1_71) 

4_1_1_71 965 Pasteurella multocida menD 2-SUCCINYL-6-HYDROXY-2,4-CYCLOHEXADIENE-l- 

CARBOXYLATE SYNTHASE / 2-OXOGLUTARATE DECARBOXYLASE (EC 4_1_1_71) 

4_1_1_71 3276 Mycobacterium tuberculosis menD 2-SUCCINYL-6-HYDROXY-2,4-CYCLOHEXADIENE-l- 

CARBOXYLATE SYNTHASE / 2-OXOGLUTARATE DECARBOXYLASE (EC 4_1_1_71) 

4_1_1_71 3303 Mycobacterium leprae EC-menD 2-SUCCINYL-6-HYDROXY-2,4-CYCLOHEXADIENE-l- 

CARBOXYLATE SYNTHASE / 2-OXOGLUTARATE DECARBOXYLASE (EC 4_1_1_71) 

4_1_1_71 435 Mycobacterium bovis EC-menD 2-SUCCINYL-6-HYDROXY-2,4-CYCLOHEXADlENE-l- 

CARBOXYLATE SYNTHASE / 2-OXOGLUTARATE DECARBOXYLASE (EC 4_1_1_71) 

4_1_1_71 1475 Klebsiella pneumoniae 2-SUCCINYL-6-HYDROXY-2,4-CYCLOHEXADIENE-l- 

CARBOXYLATE SYNTHASE / 2-OXOGLUTARATE DECARBOXYLASE (EC 4_1_1_71) 

4_1_1_71 1476 Klebsiella pneumoniae 2-SUCCINYL-6-HYDROXY-2,4-CYCLOHEXADIENE- 1 - 

CARBOXYLATE SYNTHASE / 2-OXOGLUTARATE DECARBOXYLASE (EC 4_1_1_71) 

4_1_1_71 1477 Klebsiella pneumoniae 2-SUCCINYL-6-HYDROXY-2,4-CYCLOHEXADlENE-l- 

CARBOXYLATE SYNTHASE / 2-OXOGLUTARATE DECARBOXYLASE (EC 4_1_1_71) 

4_1_1_71 1478 Klebsiella pneumoniae 2-SUCCINYL-6-HYDROXY-2,4-CYCLOHEXADIENE-l- 

CARBOXYLATE SYNTHASE / 2-OXOGLUTARATE DECARBOXYLASE (EC 4_1_1_71) 

4_1_1_71 14027 Haemophilus influenzae HI0283 2-SUCCINYL-6-HYDROXY-2,4-CYCLOHEXADlENE-l- 

CARBOXYLATE SYNTHASE / 2-OXOGLUTARATE DECARBOXYLASE (EC 4_1_1_71) 

4_1_1_71 406 Haemophilus ducreyi EC-menD 2-SUCCINYL-6-HYDROXY-2,4-CYCLOHEXADIENE-l- 

CARBOXYLATE SYNTHASE / 2-OXOGLUTARATE DECARBOXYLASE (EC4_1_1_71) 

4_1_1_71 5372 Escherichia coh menD 2-SUCClNYL-6-HYDROXY-2,4-CYCLOHEXADlENE-l- 

CARBOXYLATE SYNTHASE / 2-OXOGLUTARATE DECARBOXYLASE (EC 4_1_1_71) 

4_1_1_71 2539 Enterococcus faecalis EC-menD 2-SUCCINYL-6-HYDROXY-2,4-CYCLOHEXADIENE-l- 

CARBOXYLATE SYNTHASE / 2-OXOGLUTARATE DECARBOXYLASE (EC 4_I_1_71) 

4_1_1_71 868 Corynebactenum diphtheriae 2-SUCCINYL-6-HYDROXY-2.4-CYCLOHEXADIENE- 1 - 

CARBOXYLATE SYNTHASE / 2-OXOGLUTARATE DECARBOXYLASE (EC 4_1_1_71) 

4_1_1_71 3076 Bacillus subtilis menD 2-SUCCINYL-6-HYDROXY-2,4-CYCLOHEXADIENE-l- 

CARBOXYLATE SYNTHASE / 2-OXOGLUTARATE DECARBOXYLASE (EC 4_1_1_71) 

4_1_1_74 1692 Staphylococcus aureus EC-ilvB INDOLE-3-PYRUVATE DECARBOXYLASE (EC 4_1_1_74) 

4_1_1_74 6069 Salmonella typhimurium ipdC INDOLE-3-PYRUVATE DECARBOXYLASE (EC 4_1_1_74) 

4_1_1_74 2670 Salmonella typhi INDOLE-3-PYRUVATE DECARBOXYLASE (EC 4_1_1_74) 

4_1_1_74 705 Salmonella paratyphi INDOLE-3-PYRUVATE DECARBOXYLASE (EC 4_1_1_74) 

4_l_l_74 706 Salmonella paratyphi INDOLE- 3-PYRUVATE DECARBOXYLASE (EC 4_1_1_74) 

4_1_1_74 1536 Salmonella enteritidis INDOLE-3-PYRUVATE DECARBOXYLASE (EC 4_1_1_74) 

4_1_1_74 1957 Salmonella dublin INDOLE-3-PYRUVATE DECARBOXYLASE (EC 4_1_1_74) 

4_1_1_74 4530 Mycobacterium tuberculosis pdc INDOLE-3-PYRUVATE DECARBOXYLASE (EC 4_1_1_74) 

4_1_1_74 935 Mycobacterium bovis EC-ilvB INDOLE-3-PYRUVATE DECARBOXYLASE (EC 4_1_1_74) 

4_1_1_74 2274 Klebsiella pneumoniae INDOLE-3-PYRUVATE DECARBOXYLASE (EC 4_1_1_74) 

4_1_1_74 2275 Klebsiella pneumoniae INDOLE-3-PYRUVATE DECARBOXYLASE (EC4_1_1_74) 

4_1_1_74 399 Clostridium acetobutylicum 6645278_F2_34 INDOLE-3-PYRUVATE DECARBOXYLASE (EC 

4_1_1_74) 

4_1_1_S 5464 Mycobacterium tuberculosis oxcA OXALYL-COA DECARBOXYLASE (EC 4_1_1_8) 
4_1_1_8 357 Mycobacterium bovis OXALYL-COA DECARBOXYLASE (EC 4_1 J_8) 
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4_1_1_8 5446 Escherichia coh b2373 OXALYL-COA DECARBOXYLASE (EC 4_1_1_8) 

4_1_1_9 7781 Pseudomonas aeruginosa mdcA malonate CoA-transferase (EC 2_8_3_3) / malonyl-CoA 

decarboxylase (EC 4_1_1_9) 

4_1_1_9 30 Mycobacterium tuberculosis Rvl347c MALONYL-COA DECARBOXYLASE (EC 4_1_1_9) 

4_l J_9 1615 Mycobacterium bovis MALONYL-COA DECARBOXYLASE (EC4_1_1_9) 

4_1_1_9 4215 Bordetella pertussis MALONYL-COA DECARBOXYLASE PRECURSOR (EC 4_l_l_9) 

4_1_1_9 5060 Bordetella bronchiseptica MALONYL-COA DECARBOXYLASE PRECURSOR (EC 4_1_1_9) 

4_1_2_14 6410 Yersinia pseudotuberculosis 4-HYDROX Y-2-OXOG LUT ARATE ALDOLASE (EC 4_1_3 J6) / 2- 

DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 214 Yersinia pestis 4-HYDROXY-2-OXOGLUT ARATE ALDOLASE (EC 4_1_3_16) / 2-DEHYDRO- 
3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 4161 Vibrio cholerae El Tor N16961 ORF00404 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 
4 1_3_16) / 2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 
4_1_2_14 65 Treponema pallidum TP0568 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 446 Streptococcus pyogenes kgdA 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 
2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 724 Streptococcus pneumoniae 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_l_2_t4) 

4_1_2_14 1 101 Streptococcus equi 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_l_2_14 1360 Salmonella typhimurium kdgA 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) 
/ 2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 5497 Salmonella typhimunum 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 5843 Salmonella typhimurium 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 4115 Salmonella typhi 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 5101 Salmonella typhi 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 2241 Salmonella paratyphi 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 2242 Salmonella paratyphi 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 2243 Salmonella paratyphi 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 3815 Salmonella enteritidis 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 4109 Salmonella enteritidis 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_l_2_14 3628 Salmonella dublin 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC4_1_2_14) 

4_1_2_14 1087 Pseudomonas aeruginosa PA3131 4-HYDROXY-2-OXOGLUT ARATE ALDOLASE (EC 

4_1_3_16) / 2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 8418 Pseudomonas aeruginosa PA3181 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 

4_1_3_!6) / 2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 1740 Pasteurella multocida eda 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 

DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 277 Neisseria gonorrhoeae 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC4_1_2_14) 

4_1_2_14 5072 Klebsiella pneumoniae 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 6953 Klebsiella pneumoniae 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 7195 Klebsiella pneumoniae 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 7843 Klebsiella pneumoniae 4-HYDROXY-2-OXOGLUT ARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 500 Helicobacter pylon HP1099 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 
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4_l_2_14 1015 Helicobacter pylon J99tr|Q9ZKB4 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 
4_1_3_16) / 2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 
4_1_2_14 14548 Haemophilus influenzae HI0047 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 
41316) / 2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 
4_1_2_14 5 133 Escherichia coli eda 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 2271 Enterococcus faecium (DOE) 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 
2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC4_1_2_14) 

4_1_2_14 2301 Enterococcus faecium (DOE) 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 
2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 79 Enterococcus faecalis 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 393 Enterococcus faecalis 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 831 Enterococcus faecalis PUTATIVE 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 
4_1_3_16) / 2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 
4_1_2_14 1306 Enterococcus faecalis 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC4_1_2_14) 

4_1_2_14 1071 Clostridium difficile 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_14 297 Clostridium acetobutylicum 19572687_C2_88 4- HYDROXY -2-OXOGLUTARATE ALDOLASE 
(EC 4J_3_16) / 2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 
4_1_2_14 1115 Clostridium acetobutylicum 34181562_C3_79 4-HYDROXY-2-OXOGLUTARATE ALDOLASE 
(EC 4_1_3_16) / 2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 
4_1_2_14 2207 Bacillus subtilis kdgA 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_2_15 5531 Yersinia pseudotuberculosis PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, 
PHE-SENSITIVE (EC 4 12 15) 

4_1_2_15 6917 Yersinia pseudotuberculosis EC-aroF P HOS PHO-2-DEH YDRO-3-DEOXYHEPTON ATE 
ALDOLASE, TYR-SENSITIVE (EC 4_1_2_15) 

4_1_2_15 7959 Yersinia pseudotuberculosis EC-aroH PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE 
ALDOLASE, TRP-SENSITIVE (EC 4_1_2_15) 

4_1_2_15 320 Yersinia pestis EC-aroG PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, PHE- 
SENSITIVE (EC 4_1_2_15) 

4_1_2_15 4326 Yersinia pestis EC-aroF PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, TYR- 
SENSITIVE (EC 4_1_2_15) 

4_1_2_1 5 4724 Yersinia pestis EC-aroH PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, TRP- 
SENSITIVE (EC 4_1_2_15) 

4_1_2_15 4553 Vibrio cholerae El TorN16961 ORF00939 PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE 
ALDOLASE, TYR-SENSITIVE (EC 4_1_2_15) 

4_1_2_15 5319 Vibrio cholerae El Tor N16961 ORF01927 PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE 
ALDOLASE, TRP-SENSITIVE (EC 4_1_2_15) 

4_1_2_15 7536 Vibrio cholerae El TorN16961ORFA00805 PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE 
ALDOLASE, PHE-SENSITIVE (EC 4_1_2_15) 

4_1_2_15 1076 Streptococcus pyogenes PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 
4_1_2_1 5) / CHORISMATE MUTASE (EC 5_4_99_5) 

4_1_2_15 965 Streptococcus pneumoniae PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 
4_1_2_15) 

4_1_2_15 966 Streptococcus pneumoniae PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, TYR- 
SENSITIVE (EC 4_l_2_15) 

4_1_2_15 1257 Streptococcus mutans EC-aroF PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE 

(EC4_1_2_15) 

4_1_2_15 443 Streptococcus equi PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 
4_1_2_15) / CHORISMATE MUTASE (EC 5_4_99_5) 

4_l_2_15 2048 Staphylococcus aureus PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 
4_1_2_I5) / CHORISMATE MUTASE (EC 5_4_99_5) 

4_1_2_15 1972 Salmonella typhimurium aroH PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, 
TRP-SENSITIVE (EC 4_1_2_15) 

4_1_2_15 391 1 Salmonella typhimurium aroF PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, 
TYR-SENSITIVE (EC 4_1_2_15) 

412J5 4140 Salmonella typhimurium aroG PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, 
PHE-SENSITIVE (EC 4_1_2_15) 
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4_1_2_15 961 Salmonella typhi PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, PHE- 
SENSITIVE (EC 4 1 2 15) 

4_l_2_15 3475 Salmonella typhi PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, TRP- 
SENS1TIVE (EC 4_1_2_15) 

4_1_2_15 5804 Salmonella typhi PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, TYR- 
SENSITIVE (EC 4_1_2_15) 

4J_2_15 2333 Salmonella paratyphi PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, TRP- 
SENSITIVE(EC4_1_2_15) 

4_1_2_15 2694 Salmonella paratyphi PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, TYR- 
SENSITIVE (EC 4 12 15) 

4_1_2_15 2695 Salmonella paratyphi PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, TYR- 
SENSITIVE (EC 4_1_2_15) 

4_1_2_15 3203 Salmonella paratyphi PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, PHE- 
SENSITIVE (EC 4_1_2_15) 

4_1_2_15 1291 Salmonella enteritidis PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, TRP- 
SENSITIVE (EC 4_1_2_15) 

4_1_2_15 2537 Salmonella enteritidis PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, PHE- 
SENSITIVE (EC 4_1_2_15) 

4_1_2_15 3844 Salmonella dublin PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, TRP- 
SENSITIVE {EC 4_1_2_15) 

4_1_2_15 1644 Saccharomyces cerevisiae AR03 PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE 
ALDOLASE, PHENYLALAN1NE-INHI BITED (EC 4_1_2_15) 

4J_2_15 8655 Saccharomyces cerevisiae AR04 PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE 
(EC4_1_2_15) 

4_1_2_15 5102 Pseudomonas aeruginosa PA2943 PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE 
ALDOLASE, TYR-SENSITIVE (EC 4 1 2 15) 

4_1_2_15 6050 Pseudomonas aeruginosa PA2843 PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE 
ALDOLASE (EC 4_1_2_15) 

4_1_2_15 7298 Pseudomonas aeruginosa PA 1750 PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE 
ALDOLASE (EC 4_1_2_15) 

4_1_2_15 8293 Pseudomonas aeruginosa PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 
4_1_2_15) 

4_1_2_15 400 Porphyromonas gingivalis PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 
41215) / CHORISMATE MUTASE (EC 5_4_99_5) 

4_1_2_15 319 Pasteurella multocida aroG PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 
4_1_2_15) 

4_1_2_15 1600 Pasteurella multocida aroF PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, 
TYR-SENSITIVE (EC 4_1_2_15) 

4_1_2_15 802 Neisseria gonorrhoeae PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 
4_1_2_1 5) /CHORISMATE MUTASE (EC 5_4_99_5) 

4_1_2_15 1286 Neisseria gonorrhoeae EC-aroG PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE 
(EC 4_1_2_15) 

4_1_2_15 4505 Mycobacterium tuberculosis aroG PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE 
ALDOLASE (EC4_1_2_15) 

4_1_2_15 526 Mycobacterium lepraetr|069569 PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE 
(EC4_1_2_15) 

4_1_2_15 368 Mycobacterium bovis PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 
4_1_2_15) 

4_1_2_15 3058 Klebsiella pneumoniae PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 
4_1_2_15) 

4_1_2_15 3059 Klebsiella pneumoniae PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, PHE- 
SENSITIVE (EC 4_1_2_15) 

4_1_2_15 3060 Klebsiella pneumoniae PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, PHE- 
SENSITIVE (EC 4_I_2_15) 

4_1_2_15 6421 Klebsiella pneumoniae PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, TRP- 
SENSITIVE (EC 4_1_2_15) 

4_1_2_15 6423 Klebsiella pneumoniae PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, TRP- 
SENSITIVE (EC 4_1_2_15) 

4_1_2_15 6424 Klebsiella pneumoniae PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, TRP- 
SENSITIVE (EC4_1_2_15) 

4_1_2_15 7337 Klebsiella pneumoniae PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 

4_1_2_15) 
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4_1_2_15 7338 Klebsiella pneumoniae PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 
4_1_2_15) 

4_1_2_15 7339 Klebsiella pneumoniae PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 
4_1_2_15) 

4_1_2_15 1088 Helicobacter pylori HP0134 PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 
4_1_2_15) 

4_1_2_15 125 Helicobacter pylori J99tr|Q9ZMU5 PHOSP HO-2- DE HYDRO-3-D EOXY HEPTON ATE 
ALDOLASE (EC 4_1_2_15) 

4_1_2_15 15004 Haemophilus influenzae HI1547 PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE 
ALDOLASE, PHE-SENSITIVE (EC 4_l_2_15) 

4_1_2_15 763 Haemophilus ducreyi EC-aroF PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, 
TYR-SENSITIVE (EC 4_1_2_15) 

4_1_2_15 956 Haemophilus ducreyi EC-aroG PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE 
(EC 4_1_2_L5) 

4_1_2_15 721 Eschenchia coli aroG PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, PHE- 
SENSITIVE (EC 4 1 2 15) 

4_1_2_15 1661 Eschenchia coli aroH PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, TRP- 
SENSITIVE (EC 4_1_2_15) 

4_1_2_15 5569 Eschenchia coli aroF PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE, TYR- 
SENSITIVE (EC 4 1 2 15) 

4_1_2_15 2436 Enterococcus faecium (DOE) PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE 
(EC 4_1_2_15) / CHORISMATE MUTASE (EC 5_4_99_5) 

4_1_2_15 1359 Enterococcus faecalis BS-aroA PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE 
(EC 4_1_2_15) / CHORISMATE MUTASE (EC 5_4_99_5) 

4_1_2_15 1266 Corynebacterium diphthenae PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE 
(EC4_1_2_15) 

4_1_2_15 1995 Clostridium difficile PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 
4_1_2_15) /CHORISMATE MUTASE (EC 5_4_99_5) 

4_1_2_15 2421 Clostridium difficile PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 
4_1_2_15) / CHORISMATE MUTASE (EC 5_4_99_5) 

4_1_2_15 1750 Clostridium acetobutyticum 954438_F2_8 PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE 
ALDOLASE (EC 4_1_2_15) / CHORISMATE MUTASE (EC 5_4_99_5) 

4_1_2_15 363 Chlamydia trachomatis D/UW-3/Cx BS-aroA PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE 
ALDOLASE (EC 4_1_2_15) / CHORISMATE MUTASE (EC 5_4_99_5) 

4_1_2_15 270 Chlamydia pneumoniae AR39 CP0270 PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE 
ALDOLASE (EC 4_1_2_15) / CHORISMATE MUTASE (EC 5_4_99_5) 

4_1_2_15 440 Chlamydia pneumoniae CWL029 BS-aroA PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE 
ALDOLASE (EC 4_1_2_15) / CHORISMATE MUTASE (EC 5_4_99_5) 

4_1_2_15 137 Campylobacter jejuni Q0716 PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 
4_1_2_15) 

4_1_2_15 1573 Bordetella pertussis EC-aroG PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE 
(EC4_1_2_15) 

4_1_2_15 8494 Bordetella bronchiseptica EC-aroG PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE 
ALDOLASE (EC 4_1_2_15) 

4_1_2_15 2969 Bacillus subtilis aroA PHOSP HO-2-DEHYDRO-3-DEOXYHEPTON ATE ALDOLASE (EC 
4_1_2_15) /CHORISMATE MUTASE (EC 5_4_99_5) 

4_1_2_16 6231 Yersinia pseudotuberculosis EC-kdsA 2-DEHYDRO-3-DEOXYPHOSPHOOCTONATE 
ALDOLASE (EC 4_1_2_16) 

4_1_2_16 1829 Yersinia pestis EC-kdsA 2-DEHYDRO-3-DEOXYPHOSPHOOCTONATE ALDOLASE (EC 
4_1_2_16) 

4_1_2_16 5962 Vibno cholerae El Tor N16961 ORF02751 2-DEHYDRO-3-DEOXYPHOSPHOOCTONATE 
ALDOLASE (EC 4_1_2_1 6) 

4_1_2_16 4078 Salmonella typhimurium kdsA 2-DEHYDRO-3-DEOXYPHOSPHOOCTONATE ALDOLASE 
(EC 4_1_2_16) 

4_1_2_16 2152 Salmonella typhi 2-DEHYDRO-3-DEOXYPHOSPHOOCTONATE ALDOLASE (EC 4_1_2_16) 
4_1_2_16 4666 Salmonella paratyphi 2-DEHYDRO-3-DEOXYPHOSPHOOCTONATE ALDOLASE (EC 
4_1_2_16) 

4_1_2_16 61 Rickettsia prowazekn RP062 2-DE HYDRO-3-DEOXYPHOSPHOOCTONATE ALDOLASE (EC 
4_1_2_16) 

4_1_2_16 8051 Pseudomonas aeruginosa kdsA 2-DEHYDRO-3-DEOXYPHOSPHOOCTONATE ALDOLASE 
(EC4_1_2_16) 
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4_1_2_16 1570 Porphyromonas gmgivaits EC-kdsA 2-DEHYDRO-3-DEOXYPHOSPHOOCTONATE 
ALDOLASE (EC 4_1_2_16) 

4_1_2_I6 324 Pasteureila muitocida kdsA 2-DEHYDRO-3-DEOXYPHOSPHOOCTONATE ALDOLASE (EC 
4_l_2_t6) 

4_l_2_16 1665 Neisseria gonorrhoeae EC-kdsA 2-DEHYDRO-3-DEOXYPHOSPHOOCTONATE ALDOLASE 

(EC4_1_2_16) 

4_1_2_16 3438 Klebsiella pneumoniae 2-DEHYDRO-3-DEOXYPHOSPHOOCTONATE ALDOLASE (EC 
4_t_2_16) 

4_1_2_16 969 Helicobacter pylori HP0003 2-DEHYDRO-3-DEOXYPHOSPHOOCTONATE ALDOLASE (EC 
4_1_2_16) 

4_1_2_16 3 Helicobacter pylori J99sp|Q9ZN55 2-DEHYDRO-3-DEOXYPHOSPHOOCTONATE ALDOLASE 
(EC4_l_2_16) 

4J_2_16 1 1308 Haemophilus influenzae HI1557 2-DEHYDRO-3-DEOXYPHOSPHOOCTONATE ALDOLASE 
(EC 4_1_2_16) 

4_1_2_16 271 Haemophilus ducreyi EC-kdsA 2-DEHYDRO-3-DEOXYPHOSPHOOCTONATE ALDOLASE (EC 
4_1_2_16) 

4J_2_16 1 177 Escherichia coli kdsA 2-DEHYDRO-3-DEOXYPHOSPHOOCTONATE ALDOLASE (EC 
4_1_2_16) 

4_1_2_16 626 Chlamydia trachomatis D/UW-3/Cx EC-kdsA 2-DEHYDRO-3-DEOXYPHOSPHOOCTONATE 
ALDOLASE (EC 4_1_2_16) 

4_1_2_16 25 Chlamydia pneumoniae AR39 CP0025 2-DEHYDRO-3-DEOXYPHOSPHOOCTONATE 
ALDOLASE (EC 4_1_2_16) 

4_1_2_16 664 Chlamydia pneumoniae CWL029 EC-kdsA 2-DEHYDRO-3-DEOXYPHOSPHOOCTONATE 
ALDOLASE (EC 4_1_2_16) 

4_1_2_16 2385 Campylobacter jejuni kdsA 2-DEHYDRO-3-DEOXYPHOSPHOOCTONATE ALDOLASE (EC 
4_1_2_16) 

4_1_2_16 1063 Bordetella pertussis EC-kdsA 2-DEHYDRO-3-DEOXYPHOSPHOOCTONATE ALDOLASE (EC 
4_1_2_16) 

4_1_2_16 601 1 Bordetella bronchiseptica EC-kdsA 2-DEHYDRO-3-DEOXYPHOSPHOOCTONATE 
ALDOLASE (EC 4_1_2_16) 

4_1_2_17 6744 Yersinia pseudotuberculosis BS-ykrY L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_t_2_17) 

4_l_2_17 7683 Yersinia pseudotuberculosis L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 3536 Yersinia pestis L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 1527 Streptococcus pneumoniae EC-fucA L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 3729 Salmonella typhimunum ygbL L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 5533 Salmonella typhimunum prd L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_l_2_17 3718 Salmonella typhi L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 3851 Salmonella typhi L-FUCULOSE PHOSPHATE ALDOLASE (EC 4J_2_17) 

4_1_2_17 3829 Salmonella paratyphi L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 5997 Salmonella paratyphi L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 2207 Salmonella enteritidis L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 3947 Salmonella enteritidis L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 3825 Salmonella dublin L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 985 Pseudomonas aeruginosa PA1683 L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 5307 Pseudomonas aeruginosa PA0224 L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 333 Pasteureila muitocida L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 393 Mycobacterium tuberculosis fucA L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 2434 Mycobacterium leprae L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 2730 Mycobacterium bovis EC-fucA L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 4048 Klebsiella pneumoniae L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 4147 Klebsiella pneumoniae L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 4405 Klebsiella pneumoniae L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 6986 Klebsiella pneumoniae L-FUCULOSE PHOSPHATE ALDOLASE (EC4_1_2_17) 

4_1_2_17 6987 Klebsiella pneumoniae L-FUCULOSE PHOSPHATE ALDOLASE (EC4_1_2_17) 

4_1_2_17 5748 Haemophilus influenzae HI1012 L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 17016 Haemophilus influenzae HI061 1 L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 2667 Escherichia coli b2738 L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 5667 Escherichia coli fucA L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 2219 Clostridium difficile L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2J7 3619 Bordetella pertussis EC-fucA L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 6805 Bordetella bronchiseptica EC-fucA L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 

4_1_2_17 1362 Bacillus subtil is ykrY L-FUCULOSE PHOSPHATE ALDOLASE (EC 4_1_2_17) 
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4_1_2_19 7795 Yersinia pseudotuberculosis EC-rhaD RHAMNULOSE-1-PHOSPHATE ALDOLASE (EC 
4_1_2_19) 

4_1_2_1 9 412 Yersinia pestis EC-rhaD RH AMNULOS E- 1 -P HOS PHATE ALDOLASE (EC 4_1_2_19) 
4_1_2_19 2637 Salmonella typhimurium rhaD RHAMNULOSE-1 -PHOSPHATE ALDOLASE (EC 4_1_2_19) 
4_1_2_19 3302 Salmonella typhi RHAMNULOSE-1 -PHOSPHATE ALDOLASE (EC 4_1_2_19) 
4_l_2_19 414 Salmonella paratyphi RHAMNULOSE-1 -PHOSPHATE ALDOLASE (EC 4_1_2_19) 
4_1_2_19 1095 Salmonella enteritidis RHAMNULOSE-1 -PHOSPHATE ALDOLASE (EC 4_1_2_19) 
4_l_2_t9 2235 Salmonella dublin RHAMNULOSE-1 -PHOSPHATE ALDOLASE (EC 4_1_2_19) 
4_1_2_19 8729 Klebsiella pneumoniae RHAMNULOSE-1-PHOSPHATE ALDOLASE (EC 4_1_2_19) 
4_1_2_19 6240 Escherichia coli rhaD RHAMNULOSE-1 -PHOSPHATE ALDOLASE (EC 4_1_2_19) 
4_1_2_19 3547 Enterococcus faecium (DOE) RHAMNULOSE-1 -PHOSPHATE ALDOLASE (EC 4_1_2_19) 
4_l_2_19 1295 Enterococcus faecalis EC-rhaD RHAMNULOSE-1 -PHOSPHATE ALDOLASE (EC 4_1_2J9) 
4_1_2_20 4593 Salmonella typhimurium 2-DEHYDRO-3-DEOXYGLUCARATE ALDOLASE (EC 4_1_2_20) 
4_1_2_20 1544 Salmonella typhi 2-DEHYDRO-3-DEOXYGLUCARATE ALDOLASE (EC 4_1_2_20) 
4_1_2_20 5792 Salmonella paratyphi 2-DEHYDRO-3-DEOXYGLUCARATE ALDOLASE (EC 4_1_2_20) 
4_1_2_20 3848 Salmonella enteritidis 2-DEHYDRO-3-DEOXYGLUCARATE ALDOLASE (EC 4_1_2_20) 
4_1_2_20 3079 Klebsiella pneumoniae 2-DEHYDRO-3-DEOXYGLUCARATE ALDOLASE (EC 4_1_2_20) 
4_1_2_20 5841 Escherichia coli yhaF 2-DEHYDRO-3-DEOXYGLUCARATE ALDOLASE (EC 4_1_2_20) 
4J_2_21 110 Salmonella paratyphi 2-DEHYDRO-3-DEOXYPHOSPHOGALACTONATE ALDOLASE (EC 
4_1_2_21) / GALACTONATE DEHYDRATASE (EC 4_2_1_6) 

4_1_2_21 1 1 1 Salmonella paratyphi 2-DEHYDRO-3-DEOXYPHOSPHOGALACTONATE ALDOLASE (EC 

4_1_2_21) 

4_1_2_21 6545 Escherichia coli yidU 2-DEHYDRO-3-DEOXYPHOSPHOGALACTONATE ALDOLASE (EC 
4_1_2_21) / GALACTONATE DEHYDRATASE (EC 4_2_1_6) 

4_1_2_25 3510 Yersinia pestis EC-ygiG DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 

4_1_2_25 4390 Vibrio cholerae El Tor N16961 ORF00733 DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 

4_1_2_25 944 Streptococcus pyogenes folQ DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 

4_1_2_25 612 Streptococcus pneumoniae EC-folK 2-AMINO-4-HYDROXY-6- 

HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6^3) / 

DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 

4_1_2_25 2513 Staphylococcus aureus EC-ygiG DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4_1_2_25 2013 Salmonella typhimurium folB DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4_1_2_25 149 Salmonella typhi DIHYDRONEOPTERIN ALDOLASE (EC 4J_2_25) 
4_l_2_25 2135 Salmonella paratyphi DIHYDRONEOPTERIN ALDOLASE (EC4_1_2_25) 
4_1_2_25 3310 Salmonella enteritidis DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4_1_2_25 3074 Salmonella dublin DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4_1_2_25 2504 Pseudomonas aeruginosa folB DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4_1_2_25 1273 Porphyromonas gingivalis EC-ygiG DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4_1_2_25 1066 Pasteurella multocida folB DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4_l_2_25 234 Neisseria gonorrhoeae EC-ygiG DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4_1_2_25 2977 Mycobacterium tuberculosis folX DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4_1_2_25 3074 Mycobacterium leprae EC-ygiG DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4_1_2_25 3971 Mycobacterium bovis EC-ygiG DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4_1_2_25 4840 Klebsiella pneumoniae DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4_1_2_25 4841 Klebsiella pneumoniae DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4_1_2_25 890 Helicobacter pylori HP1510 DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4_1_2_25 1390 Helicobacter pylori J99tr|Q9ZJB0 DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4_1_2_25 14065 Haemophilus influenzae tn|G3212 189 DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4_1_2_25 367 Haemophilus ducreyi EC-ygiG DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4J_2„25 5812 Escherichia coli ygiG DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4_1_2_25 1277 Enterococcus faecalis EC-ygiG DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4_1_2_25 483 Corynebacterium diphtheriae DIHYDRONEOPTERIN ALDOLASE (EC4_1_2_25) 
4_1_2_25 1997 Clostridium difficile EC-ygiG DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4_1_2_25 986 Clostridium acetobutylicum 23626540_C2_46 2-AMINO-4-HYDROXY-6- 
HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) / 
DIHYDRONEOPTERIN ALDOLASE (EC 4_l_2_25) 

4_1_2_25 585 Chlamydia trachomatis D/UW-3/Cx folX DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4_1_2_25 1 1 15 Chlamydia pneumoniae AR39 CP1 1 15 DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4_1_2_25 695 Chlamydia pneumoniae CWL029 folX DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4_1_2_25 3000 Campylobacter jejuni Cj0356c DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4_1_2_25 2920 Bordetella pertussis EC-ygiG DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 
4_1_2_25 7054 Bordetella bronchiseptica EC-ygiG DIHYDRONEOPTERIN ALDOLASE (EC 4_l_2_25) 
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4 1 2 25 78 Bacillus subtilis folA DIHYDRONEOPTERIN ALDOLASE (EC 4_1_2_25) 

4J_2_29 3960 Bacillus subtilis tolJ 5-DEHYDRO-2-DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 

412 29) 

4_1_2_40 421 Streptococcus pyogenes lacDJ TAGATOSE 1,6-DIPHOSPHATE ALDOLASE (EC 4_1_2_40) 
4_1_2_40 611 Streptococcus pyogenes lacD_2 TAGATOSE 1,6-DIPHOSPHATE ALDOLASE (EC 4_1_2_40) 
4_1_2_40 138 Streptococcus pneumoniae TAGATOSE 1,6-DIPHOSPHATE ALDOLASE (EC 4_1_2_40) 
4_1_2_40 752 Streptococcus mutans TAGATOSE 1,6-DIPHOSPHATE ALDOLASE (EC 4_1_2_40) 
4_1_2_40 1093 Streptococcus mutans TAGATOSE 1,6-DIPHOSPHATE ALDOLASE (EC 4_1_2_40) 
4_1_2_40 593 Streptococcus equi TAGATOSE 1,6-DIPHOSPHATE ALDOLASE (EC 4_1_2_40) 
4_1_2_40 2823 Staphylococcus aureus TAGATOSE 1,6-DIPHOSPHATE ALDOLASE (EC 4_1_2_40) 
4_1_2_40 4673 Salmonella typhi TAGATOSE 1,6-DIPHOSPHATE ALDOLASE (EC4_1_2_40) 
4_1_2_40 4295 Salmonella ententidis TAGATOSE 1,6-DIPHOSPHATE ALDOLASE (EC 4_1_2_40) 
4_1_2_40 2692 Enterococcus faecium (DOE) TAGATOSE 1,6-DIPHOSPHATE ALDOLASE (EC 4_1_2_40) 
4_1_2_40 354 Enterococcus faecalis TAGATOSE 1,6-DIPHOSPHATE ALDOLASE (EC 4_1_2_40) 
4_1_2_40 2228 Enterococcus faecalis TAGATOSE 1,6-DIPHOSPHATE ALDOLASE (EC 4_1_2_40) 
4_1_2_5 2794 Staphylococcus aureus LOW-SPECIFICITY THREONINE ALDOLASE (EC 4_1_2_5) 
4_1_2_5 1247 Salmonella typhi LOW-SPECIFICITY THREONINE ALDOLASE (EC 4_1_2_5) 
4_1_2_5 6191 Saccharomyces cerevisiae GLY1 LOW-SPECIFICITY THREONINE ALDOLASE (EC 4_1_2_5) 
4J_2_5 93 1 Pseudomonas aeruginosa ItaA LOW-SPECIFICITY THREONINE ALDOLASE (EC 4_1_2_5) 
4_1_2_5 310 Porphyromonas gingivalis LOW-SPECIFICITY THREONINE ALDOLASE (EC 4_1_2_5) 
4J_2_5 1516 Klebsiella pneumoniae LOW-SPECIFICITY THREONINE ALDOLASE (EC 4_1_2_5) 
4_1_2_5 4670 Escherichia coli b0870 LOW-SPECIFICITY THREONINE ALDOLASE (EC 4_1_2_5) 
4_1_2_5 12 Clostridium acetobutylicum 36335840_F1_16 LOW-SPECIFICITY THREONINE ALDOLASE (EC 
4_1_2_5) 

4_1_2_5 2247 Bordetella pertussis LOW-SPECIFICITY THREONINE ALDOLASE (EC 4_1_2_5) 

4_l_3_l 7359 Yersinia pseudotuberculosis EC-aceA ISOCITRATE LYASE (EC 4_1_3_1) 

4_1_3_1 3554 Yersinia pestis EC-aceA ISOCITRATE LYASE (EC 4_1_3_1) 

4_1_3_1 4591 Vibrio cholerae El Tor N16961 ORF00992 ISOCITRATE LYASE (EC 4_1_3_1) 

4_1_3_1 1226 Salmonella typhimurium aceA ISOCITRATE LYASE (EC4_1_3_1) 

4_1_3_1 528 Salmonella typhi ISOCITRATE LYASE (EC4_1_3_1) 

4_1_3_1 6229 Salmonella paratyphi ISOCITRATE LYASE (EC 4_1_3_1) 

4_1_3_1 1 182 Salmonella enteritidis ISOCITRATE LYASE (EC 4_1_3_1) 

4_1_3_1 738 Salmonella dublin ISOCITRATE LYASE (EC 4_1_3_1) 

4_1_3_1 2432 Saccharomyces cerevisiae ICL2 ISOCITRATE LYASE (EC 4_1_3_1) 

4_1_3_1 3914 Saccharomyces cerevisiae ICL1 ISOCITRATE LYASE (EC 4_1_3_1) 

4_1_3_1 4897 Pseudomonas aeruginosa PA2634 ISOCITRATE LYASE 1 (EC 4_1_3_1) 

4_1_3_1 63 Neurospora crassa acu-3 ISOCITRATE LYASE (EC 4_1_3J) 

4_l_3_i 3368 Mycobacterium tuberculosis aceA ISOCITRATE LYASE (EC 4_1_3_1) 

4_1_3_1 4041 Mycobacterium tuberculosis aceAb ISOCITRATE LYASE (EC 4_1_3_1) 

4_l_3_l 5766 Mycobacterium tuberculosis aceAa ISOCITRATE LYASE (EC 4_1_3_1) 

4_1_3_1 1029 Mycobacterium leprae ISOCITRATE LYASE (EC 4_1_3_1) 

4_1_3_1 2408 Mycobacterium leprae ISOCITRATE LYASE (EC 4_1_3_1) 

4_1_3_1 2409 Mycobacterium leprae ISOCITRATE LYASE (EC 4_1_3_1) 

4_1_3_1 2410 Mycobacterium leprae ISOCITRATE LYASE (EC 4_1_3_1) 

4_1_3_1 2411 Mycobacterium leprae ISOCITRATE LYASE (EC 4_1_3_1) 

4_1_3_1 702 Mycobacterium bovis ISOCITRATE LYASE (EC 4_1_3_1) 

4_1_3_1 703 Mycobacterium bovis EC-aceA ISOCITRATE LYASE (EC 4_1_3_1) 

4_1_3_1 2136 Mycobacterium bovis ISOCITRATE LYASE (EC 4_1_3_1) 

4_1_3_1 1222 Klebsiella pneumoniae ISOCITRATE LYASE (EC 4_1_3_1) 

4_1_3_1 1550 Klebsiella pneumoniae ISOCITRATE LYASE (EC 4_l_3_l) 

4_1_3_1 493 Escherichia coli b0510 ISOCITRATE LYASE 1 (EC 4_1_3_1) 

4_1_3_1 3901 Escherichia coli aceA ISOCITRATE LYASE (EC 4_1_3_1) 

4_1_3_1 1753 Bordetella pertussis EC-aceA ISOCITRATE LYASE (EC 4_1_3_1) 

4_1_3_1 7593 Bordetella bronchiseptica EC-aceA ISOCITRATE LYASE (EC 4J_3_1) 

4_1_3_12 4182 Yersinia pseudotuberculosis EC-leuA 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 5095 Yersinia pseudotuberculosis 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 3849 Yersinia pestis EC-leuA 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 4731 Yersinia pestis 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 6247 Vibno cholerae El Tor N16961 ORF03146 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 
4_1_3_12 358 Streptococcus pneumoniae EC-leuA 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 
4_1_3_12 1050 Streptococcus mutans EC-leuA 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 
4_1_3_12 1 198 Staphylococcus aureus 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 
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4 1 3_12 2790 Staphylococcus aureus EC-leuA 2-ISOPROPYLMALATE SYNTHASE (EC 4_!_3_12) 

4 1 3 12 995 Salmonella typhimunum leuA 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 1677 Salmonella typhi 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 3571 Salmonella paratyphi 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4 1_3_12 3572 Salmonella paratyphi 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3J2) 

4_1_3_12 183 Saccharomyces cerevisiae LYS20 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 3023 Saccharomyces cerevisiae LEU4 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 6771 Saccharomyces cerevisiae YOR108W 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 7705 Saccharomyces cerevisiae LYS21 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4 1_3_12 3621 Pseudomonas aeruginosa leuA 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 6448 Pseudomonas aeruginosa PA1217 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 1213 Pasteurella multocida leuA 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 993 Neisseria gonorrhoeae EC-leuA 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 4371 Mycobacterium tuberculosis leuA 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 2367 Mycobacterium leprae 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 74 Mycobacterium bovis 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 4248 Klebsiella pneumoniae 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 4249 Klebsiella pneumoniae 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_I2 5177 Klebsiella pneumoniae 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 5179 Klebsiella pneumoniae 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 5686 Haemophilus influenzae HI0986 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4 1 3_12 4321 Escherichia coli leuA 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 129 Corynebacterium diphthenae 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 550 Clostridium difficile 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 1680 Clostridium acetobutylicum 24265 967_C2_41 2-ISOPROPYLMALATE SYNTHASE (EC 

4_1_3_12) 

4_1_3_12 171 1 Clostridium acetobutylicum 49092_C1_27 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 
4_1_3_12 2237 Clostndium acetobutylicum 1 364025_C2_25 2-ISOPROPYLMALATE SYNTHASE (EC 
4_1_3_12) 

4_1_3_12 3976 Clostridium acetobutylicum 23602165_C2_4 2-ISOPROPYLMALATE SYNTHASE (EC 
4_1_3_12) 

4_1_3_12 1071 Campylobacter jejuni leuA 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 261 1 Bordetella pertussis 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3J2) 

4_1_3_12 3080 Bordetella pertussis 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 5502 Bordetella bronchiseptica 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_12 6737 Bordetella bronchiseptica 2-ISOPROPYLMALATE SYNTHASE (EC 4_t_3_12) 

4_1_3_12 2822 Bacillus subtilis leuA 2-ISOPROPYLMALATE SYNTHASE (EC 4_1_3_12) 

4_1_3_16 6410 Yersinia pseudotuberculosis 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 

DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 214 Yersinia pestis 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2-DEHYDRO- 
3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 4161 Vibrio cholerae El Tor N16961 ORF00404 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 
4_1_3_16) / 2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 
4_1_3_16 65 Treponema pallidum TP0568 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 446 Streptococcus pyogenes kgdA 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 
2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 724 Streptococcus pneumoniae 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 1 101 Streptococcus equi 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 1360 Salmonella typhimurium kdgA 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) 
/ 2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC4_1_2_14) 

4_1_3_16 5497 Salmonella typhimunum 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 5843 Salmonella typhimurium 4- HYDROX Y-2-OXOGLUT ARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 41 15 Salmonella typhi 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 5101 Salmonella typhi 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 
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4_1_3_16 2241 Salmonella paratyphi 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3 J6) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4 l_3_16 2242 Salmonella paratyphi 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 2243 Salmonella paratyphi 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 3815 Salmonella enteritidis 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC4_1_2_14) 

4_l_3_16 4109 Salmonella enteritidis 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 3628 Salmonella dublin 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 1087 Pseudomonas aeruginosa PA3131 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 

4J_3 J6) / 2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 8418 Pseudomonas aeruginosa PA3181 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 

4_1_3_16) / 2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 1740 Pasteurella multocida eda 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_l_3_16) / 2- 

DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 277 Neisseria gonorrhoeae 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 5072 Klebsiella pneumoniae 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4 J_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 6953 Klebsiella pneumoniae 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 7195 Klebsiella pneumoniae 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC4_1_2_14) 

4_1_3_16 7843 Klebsiella pneumoniae 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 500 Helicobacter pylori HP1099 4- HYDRO XY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 1015 Helicobacter pylon J99tr|Q9ZKB4 4- HYDROXY-2-OXOGLUT A RATE ALDOLASE (EC 
4_1_3_16) / 2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 
4_1_3_16 14548 Haemophilus influenzae HI0047 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 
41316) / 2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 
4_1_3_16 5133 Escherichia coli eda 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC4_1_2_14) 

4_1_3_16 2271 Enterococcus faecium (DOE) 4- H Y DROXY-2-OXOGLUT ARAT E ALDOLASE (EC 4_l_3_16) / 
2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 2301 Enterococcus faecium (DOE) 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 
2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 79 Enterococcus faecalis 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 393 Enterococcus faecalis 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 831 Enterococcus faecalis PUTATIVE 4- HYDROXY-2-OXOGLUT ARATE ALDOLASE (EC 
4_1_3_16) / 2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 
4_1_3_16 1306 Enterococcus faecalis 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 1071 Clostridium difficile 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 
DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 297 Clostridium acetobutylicum 19572687_C2_88 4-HYDROXY-2-OXOGLUTARATE ALDOLASE 

(EC 4_1_3J6) / 2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 1 1 15 Clostridium acetobutylicum 34181562_C3_79 4-HYDROXY-2-OXOGLUTARATE ALDOLASE' 

(EC 4_1_3_16) / 2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_16 2207 Bacillus subtilis kdgA 4- HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 4_1_3_16) / 2- 

DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_19 1019 Treponema pallidum TP0562 N-ACETYLNEURAMINATE SYNTHASE (EC 4_1_3_19) 
4_1_3_19 1 131 Helicobacter pylori HP0178 N-ACETYLNEURAMINATE SYNTHASE (EC 4_1_3_19) 
4_1_3_19 170 Helicobacter pylori J99tr|Q9ZMQ2 N-ACETYLNEURAMINATE SYNTHASE (EC 4_1_3_19) 
4_1_3_19 1738 Enterococcus faecium (DOE) N-ACETYLNEURAMINATE SYNTHASE (EC 4_1_3J9) 
4_1_3_19 1329 Clostridium acetobutylicum 24433467_C1_46 N-ACETYLNEURAMINATE SYNTHASE (EC 
4_1_3_19) 
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4 1 3 19 2713 Campylobacter jejuni neuB3 N-ACETYLNEURAMINATE SYNTHASE (EC 4_1_3_I9) 

4~1 3_19 2893 Campylobacter jejuni neuBl N-ACETYLNEURAMINATE SYNTHASE (EC 4_1_3_19) 

4 1 3 19 2934 Campylobacter jejuni neuB2 N-ACETYLNEURAMINATE SYNTHASE (EC 4_1_3_19) 

4_1_3_19 3780 Bacillus subtilis spsE N-ACETYLNEURAMINATE SYNTHASE (EC 4_1_3_19) 

4_1_3_2 7360 Yersinia pseudotuberculosis EC-aceB MALATE SYNTHASE A (EC 4_1_3_2) 

4 1_3_2 903 Yersinia pestis EC-aceB MALATE SYNTHASE A (EC 4_1_3_2) 

4_1_3_2 4589 Vibrio cholerae El Tor N16961 ORF00990 MALATE SYNTHASE A (EC 4_1_3_2) 

4_t_3_2 1227 Salmonella typhimurium mas MALATE SYNTHASE A (EC 4_1_3_2) 

4 _1_3_2 4448 Salmonella typhi MALATE SYNTHASE A (EC4_1_3_2) 

4_1_3_2 6227 Salmonella paratyphi MALATE SYNTHASE A (EC 4_1_3_2) 

4_1_3_2 6228 Salmonella paratyphi MALATE SYNTHASE A (EC 4_1_3_2) 

4_1_3_2 3519 Salmonella enteritidis MALATE SYNTHASE A (EC 4_1_3_2) 

4 1 3_2 737 Salmonella dublin MALATE SYNTHASE A (EC 4_1_3_2) 

4_1_3_2 6774 Saccharomyces cerevisiae DAL7 MALATE SYNTHASE 2, GLYOXYSOMAL (EC 4_1_3_2) 

4_1_3_2 6809 Saccharomyces cerevisiae MLS1 MALATE SYNTHASE A (EC 4_1_3_2) 

4_1_3_2 593 Pseudomonas aeruginosa glcB MALATE SYNTHASE (EC 4_1_3_2) 

4_1_3_2 66 Neurospora crassa acu-9 MALATE SYNTHASE, GLYOXYSOMAL (EC 4J_3_2) 

4_1_3_2 285 Mycobacterium tuberculosis glcB MALATE SYNTHASE (EC4_1_3_2) 

4_1_3_2 3430 Mycobacterium leprae EC-glcB PROBABLE MALATE SYNTHASE (EC 4_1_3_2) 

4_1_3_2 2609 Mycobacterium bovis EC-glcB MALATE SYNTHASE (EC 4_1_3_2) 

4_1_3_2 1 168 Klebsiella pneumoniae MALATE SYNTHASE A (EC 4_1_3_2) 

4_1_3_2 1 169 Klebsiella pneumoniae MALATE SYNTHASE A (EC 4_1_3_2) 

4_1_3_2 1224 Klebsiella pneumoniae MALATE SYNTHASE A (EC 4J_3_2) 

4_1_3_2 3900 Escherichia coli aceB MALATE SYNTHASE A (EC 4_1_3_2) 

4_1_3_2 5763 Escherichia coli glcB MALATE SYNTHASE G (EC 4_1_3_2) 

4_1_3_2 4391 Bordetella pertussis EC-glcB MALATE SYNTHASE (EC 4_1_3_2) 

4 1 3 2 6687 Bordetella bronchiseptica PROBABLE MALATE SYNTHASE G (EC 4_1_3_2) 

4_1_3_21 1649 Clostridium acetobutylicum 4775328_C2_27 HOMOCITRATE SYNTHASE, OMEGA SUBUNIT 

(EC 4_1_3_21) 

4_1_3_21 3588 Clostridium acetobutylicum 6835963_C3_7 HOMOCITRATE SYNTHASE, ALPHA SUBUNIT 
(EC4_1_3_21) 

4_1_3_21 3589 Clostridium acetobutylicum 9773962_C2_5 HOMOCITRATE SYNTHASE, OMEGA SUBUNIT 
(EC4_1_3_21) 

4_1_3_27 199 Yersinia pseudotuberculosis EC-trpE COMPONENT I (EC 4_1_3_27) 

4_1_3_27 6368 Yers.nia pseudotuberculosis ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
4_1_3_27 6734 Yersinia pseudotuberculosis EC-trpD ANTHRANILATE SYNTHASE COMPONENT II (EC 

4_1_3_27) 

4 1_3_27 6855 Yersinia pseudotuberculosis EC-pabA ANTHRANILATE SYNTHASE COMPONENT II (EC 
4J 3 27) / P ARA- AMINOB ENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II 

(EC 4_1_3_-) 

4_1_3_27 8216 Yersinia pseudotuberculosis ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4 1 3_27 961 Yersinia pestistr|Q9Z396 ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4J_3_27 2464 Yersinia pestis EC-pabA ANTHRANILATE SYNTHASE COMPONENT II (EC 4_I_3_27) / 
PA RA -AMINOB ENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 
4_l_3_-) 

4_1_3_27 2570 Yersinia pestis EC-trpD ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
4_1_3_27 2571 Yersinia pestis ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) / PARA- 
AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 4_1_3_-) 
4J_3_27 2572 Yersinia pestis EC-trpE ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4_1_3_27 4999 Vibrio cholerae El TorN16961 ORF01525 ANTHRANILATE SYNTHASE COMPONENT II (EC 
4_1_3_27) / PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II 
(EC 4_1_3_-) 

4J 3 27 5000 Vibrio cholerae El Tor N16961 ORF01526 ANTHRANILATE SYNTHASE COMPONENT I (EC 

4_1_3_27) 

4_l_3_27 6368 Vibrio cholerae El Tor N16961 ORF03313 ANTHRANILATE SYNTHASE COMPONENT II (EC 
4_1_3_27) / PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II 
(EC4_1_3_-) 

4_1_3_27 504 Streptococcus pyogenes ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
4_1_3_27 1028 Streptococcus pyogenes trpG PARA-AMINOBENZOATE SYNTHASE GLUTAMINE 
AMIDOTRANSFERASE COMPONENT II (EC 4_1_3_-) / ANTHRANILATE SYNTHASE COMPONENT II 

(EC4_1_3_27) 

4_1_3_27 767 Streptococcus pneumoniae ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
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4 1 3 27 1392 Streptococcus pneumoniae ANTHRAN1LATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
4JJJ7 1503 Streptococcus pneumoniae EC-trpE ANTHRANILATE SYNTHASE COMPONENT I (EC 
4 1 3 27) 

4 f 3~27 1504 Streptococcus pneumoniae EC-pabA ANTHRANILATE SYNTHASE COMPONENT II (EC 
4_1_3_27) / PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II 

(EC 4_1_3_-) 

4 I 3 27 1764 Streptococcus pneumoniae ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 

4~l 3 27 252 Streptococcus mutans EC-trpE ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 

4J_3_27 970 Streptococcus mutans ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 

4 1 3 27 1227 Streptococcus mutans ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 

4~f 3~27 1752 Streptococcus mutans EC-pabA ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 

/PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 

4_1_3_-) 

4 1_3_27 793 Streptococcus equi ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
4 1 3 27 2493 Staphylococcus aureus EC-pabA ANTHRANILATE SYNTHASE COMPONENT II (EC 
4~1~3_27) / PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II 
(EC 4_1_3_-) 

4 1 3_27 2749 Staphylococcus aureus EC-trpE ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4_1_3_27 3400 Staphylococcus aureus ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4_1_3_27 3401 Staphylococcus aureustr|Q9RL76 ANTHRANILATE SYNTHASE COMPONENT II (EC 
4_1_3_27) / PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II 
(EC4_1_3_-) 

4 1_3_27 858 Salmonella typhimurium trpE ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4_1_3_27 859 Salmonella typhimurium trpGD ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) / 
PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 
4 1 3 -) 

4_1_3_27 3998 Salmonella typhimurium pabA ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) / 
PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 

4_1_3_-) 

4_1_3_27 1035 Salmonella typhi ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4_1_3_27 1037 Salmonella typhi ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) / PARA- 
AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 4_1_3_-) 
4_1_3_27 3410 Salmonella typhi ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) / PARA- 
AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 4_1_3_-) 
4_1_3_27 2879 Salmonella paratyphi ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
4_1_3_27 2881 Salmonella paratyphi ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
4_1_3_27 2882 Salmonella paratyphi ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
4_1_3_27 2883 Salmonella paratyphi ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
4_1_3_27 2884 Salmonella paratyphi ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4_1_3_27 2885 Salmonella paratyphi ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4_1_3_27 2886 Salmonella paratyphi ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4_l_3_27 2887 Salmonella paratyphi ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4_1_3_27 2888 Salmonella paratyphi ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4_1_3_27 4839 Salmonella paratyphi ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) / PARA- 
AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 4_1_3_-) 
4_1_3_27 2434 Salmonella enteritidis ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) / PARA- 
AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 4_1_3_-) 
4_l_3_27 3775 Salmonella enteritidis ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) / PARA- 
AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 4_1_3_-) 
4_1_3_27 3776 Salmonella enteritidis ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4_1_3_27 3893 Salmonella dublin ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
4_1_3_27 3895 Salmonella dublin ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4_1_3_27 5990 Saccharomyces cerevisiae TRP3 ANTHRANILATE SYNTHASE COMPONENT II (EC 
4_1_3_27) / PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II 
(EC 4_1_3_-) 

4_1_3_27 6124 Saccharomyces cerevisiae TRP2 ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4_1_3_27 395 Rickettsia prowazekii RP404 ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
4_1_3_27 298 Pseudomonas aeruginosa phnA ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4_1_3_27 299 Pseudomonas aeruginosa phnB ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) / 
PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 
4J_3_-) 

4_1_3_27 3667 Pseudomonas aeruginosa trpE ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
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4 1 3 27 6418 Pseudomonas aeruginosa trpG ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27)/ 
PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 
4 1 3 -) 

4J~3~27 801 1 Pseudomonas aeruginosa PA0297 ANTHRANILATE SYNTHASE COMPONENT II (EC 

4J "32?327 Porphyromonas gingivalis PARA-AMINOBENZOATE SYNTHASE COMPONENT I (EC 4_1_3_-) 
/ ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 

4 1 3_27 1734 Porphyromonas gingivalis EC-pabA ANTHRANILATE SYNTHASE COMPONENT II (EC 
4~l"3_27) / PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II 

4_1_3~27 369 Pasteurella multocida trpG_2 ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) / 
PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 
4_1_3_-) 

4_1_3_27 371 Pasteurella multocida PARA-AMINOBENZOATE SYNTHASE COMPONENT I (EC 4_1_3_-) / 
ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 

4 1_3_27 1540 Pasteurella multocida trpG_l ANTHRANILATE SYNTHASE COMPONENT II (EC 4_l_3_27) / 
PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 
4 1 3 -) 

4~1 3_27 1541 Pasteurella multocida trpE ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4 1_3_27 968 Neisseria gonorrhoeae EC-pabA ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
/ PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 
4 1 3 -) 

4_1_3_27 1449 Neisseria gonorrhoeaesp|Q9WW00 ANTHRANILATE SYNTHASE COMPONENT I (EC 

4_1_3_27) 

4_1_3_27 72 Mycobacterium tuberculosis pabA ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
/ PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 
4 1 3_-) 

4_1_3_27 596 Mycobacterium tuberculosis trpE2 ANTHRANILATE SYNTHASE COMPONENT I (EC 
4_1_3_27) 

4_1_3_27 21 16 Mycobacterium tuberculosis trpE ANTHRANILATE SYNTHASE COMPONENT I (EC 
4_1_3_27) 

4_1_3_27 4216 Mycobacterium tuberculosis Rv2859c ANTHRANILATE SYNTHASE COMPONENT II (EC 

4_1_3_27) 

4_1_3_27 761 Mycobacterium leprae ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 

4 1_3_27 1472 Mycobacterium lepraetr|Q50183 ANTHRANILATE SYNTHASE COMPONENT II (EC 

4 1 3 27) / PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II 

(EC4_1_3_-) 

4_1_3_27 2925 Mycobacterium lepraesp|Q9X7C5 ANTHRANILATE SYNTHASE COMPONENT I (EC 
4_1_3_27) 

4_1_3_27 451 Mycobacterium bovis ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4_1_3_27 2432 Mycobacterium bovis ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
4_1_3_27 2499 Mycobacterium bovis EC-trpE ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4_1_3_27 3452 Mycobacterium bovis EC-pabA ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
/ PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 
4_1_3_-) 

4_1_3_27 2307 Klebsiella pneumoniae ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
4_1_3_27 2308 Klebsiella pneumoniae ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
4_1_3_27 2309 Klebsiella pneumoniae ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
4_1_3_27 2310 Klebsiella pneumoniae ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4_1_3_27 231 1 Klebsiella pneumoniae ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4_1_3_27 6347 Klebsiella pneumoniae ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) / 
PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 
4_1_3_-) 

4_1_3_27 6836 Klebsiella pneumoniae ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
4_1_3_27 675 Helicobacter pylori HP1281 ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) / 
PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 
4_1_3_-) 

4_1_3_27 676 Helicobacter pylori HP1282 ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4_1_3_27 1731 Helicobacter pylon ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
4J_3_27 1 190 Helicobacter pylon J99sp|Q9ZJU7 ANTHRANILATE SYNTHASE COMPONENT II (EC 

4_1_3_27) 
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4 1 3 27 1191 Helicobacter pylon J99tr|Q9ZJU6 ANTHRANILATE SYNTHASE COMPONENT II (EC 

4J~ 3~27) / PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II 

(EC 4_1_3_-) 

4_1_3_27 1 192 Helicobacter pylon J99sp|Q9ZJU5 ANTHRANILATE SYNTHASE COMPONENT I (EC 
4_1_3_27) 

4 1 3 27 2504 Haemophilus influenzae HI 1 171 ANTHRANILATE SYNTHASE COMPONENT II (EC 
4J_3_27) / PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II 
(EC4_1_3_-) 

4_1_3_27 2923 Haemophilus influenzae HI1388 ANTHRANILATE SYNTHASE COMPONENT II (EC 
4_1_3_27) / PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II 
(EC4_1_3_-) 

4_1_3_27 10186 Haemophilus influenzae HI 1387 ANTHRANILATE SYNTHASE COMPONENT I (EC 
4_1_3_27) 

4_1_3_27 788 Haemophilus ducreyi PARA-AMINOBENZOATE SYNTHASE COMPONENT I (EC 4_1_3_-) / 
ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 

4_1_3_27 791 Haemophilus ducreyi EC-pabA ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) / 
PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 
4 1 3_-) 

4 1_3_27 1258 Escherichia coli bl298 ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
4 1 3 27 4844 Escherichia coli trpD ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
[INCLUDES: GLUTAMINE AMIDOTRANSFERASE; ANTHRANILATE PHOSPHORIBOSYLTRANSFERASE 
(EC2_4_2_18)] 

4_1_3_27 4845 Escherichia coli trpE ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4_1_3_27 5967 Escherichia coli pabA ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) / PARA- 
AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 4_1_3_-) 
4_1_3_27 2186 Enterococcus faecalis ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
4_1_3_27 2132 Corynebacterium diphtheriae ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4_1_3_27 2133 Corynebacterium diphtheriae PARA-AMINOBENZOATE SYNTHASE GLUTAMINE 
AMIDOTRANSFERASE COMPONENT II (EC 4_1_3_-) / ANTHRANILATE SYNTHASE COMPONENT II 
(EC 4 1 3_27) 

4_1_3_27 2002 Clostridium difficile EC-pabB PARA-AMINOBENZOATE SYNTHASE COMPONENT I (EC 
4 1 3_-)/ ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 

4_1_3_27 2003 Clostnd.um difficile EC-pabA ANTHRANILATE SYNTHASE COMPONENT II (EC 4J_3_27) / 
PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 
4J_3_-) 

4_1_3_27 3032 Clostndium difficile ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
4_1_3_27 3494 Clostndium difficile ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) 
4_1_3_27 2028 Clostridium acetobutylicum 29563962_F1_2 ANTHRANILATE SYNTHASE COMPONENT I 
(EC4_1_3_27) 

4_1_3_27 2029 Clostndium acetobutylicum 4687828_F1_3 ANTHRANILATE SYNTHASE COMPONENT II (EC 
4_1_3_27) / PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II 
(EC 4 1 3_-) 

4_1_3_27 2495 Clostridium acetobutylicum 34272 142_C3_23 ANTHRANILATE SYNTHASE COMPONENT II 
(EC 4_1_3_27) 

4_1_3_27 3983 Clostridium acetobutylicum 24859412_C3_3 ANTHRANILATE SYNTHASE COMPONENT I 
(EC 4_1_3_27) 

4_1_3_27 336 Campylobacter jejuni pabB PARA-AMINOBENZOATE SYNTHASE COMPONENT I (EC 
4J_3_-) / ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 

4_1_3_27 338 Campylobacter jejuni pabA PARA-AMINOBENZOATE SYNTHASE GLUTAMINE 
AMIDOTRANSFERASE COMPONENT II (EC 4_1_3_-) / ANTHRANILATE SYNTHASE COMPONENT II 
(EC 4_1_3_27) 

4_1_3_27 2325 Campylobacter jejuni trpE ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4_1_3_27 2326 Campylobacter jejuni trpD ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) / 
PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 

4_1_3_-) 

4_1_3_27 3233 Bordetella pertussis EC-trpE ANTHRANILATE SYNTHASE COMPONENT I (EC 4_1_3_27) 
4_1_3_27 3234 Bordetella pertussis EC-pabA ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) / 
PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 
4_1_3_-) 

4_1_3_27 7526 Bordetella bronchi septica EC-pabA ANTHRANILATE SYNTHASE COMPONENT II (EC 
4_1_3_27) / PARA-AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II 
(EC4_1_3_-) 
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4_1_3_27 7527 Bordetella bronchisepttca EC-entC ANTHRANILATE SYNTHASE COMPONENT I (EC 
4 1 3 27) 

4~f 3 _ 27 75 Bacillus subtilis pabA ANTHRANILATE SYNTHASE COMPONENT II (EC 4_1_3_27) / PARA- 
AMINOBENZOATE SYNTHASE GLUTAMINE AMIDOTRANSFERASE COMPONENT II (EC 4_1_3_-) 
4 1_3_27 2264 Bacillus subtilis trpE ANTHRANILATE SYNTHASE COMPONENT I (EC 4_t_3_27) 
4_1_3_3 6064 Yersinia pseudotuberculosis EC-nanA N-ACETYLNEURAMINATE LYASE SUBUNIT (EC 

4 1_3_3) 

4 1 3 3 3903 Yersinia pestis EC-nanA N-ACETYLNEURAMINATE LYASE SUBUNIT (EC 4_1_3_3) 
4j"3_3 5573 Vibrio cholerae El Tor N16961 ORF02257 N-ACETYLNEURAMINATE LYASE SUBUNIT (EC 
4 1 3_3) 

4_1_3_3 993 Streptococcus pyogenes nanH N-ACETYLNEURAMINATE LYASE SUBUNIT (EC 4_1_3_3) 
4_1_3_3 1 16 Streptococcus pneumoniae N-ACETYLNEURAMINATE LYASE SUBUNIT (EC 4_1_3 J) 
4_1_3_3 1 17 Streptococcus pneumoniae N-ACETYLNEURAMINATE LYASE SUBUNIT (EC 4_1_3_3) 
4J_3_3 425 Streptococcus pneumoniae EC-nanA N-ACETYLNEURAMINATE LYASE SUBUNIT (EC 
4 13 3) 

4~1 3 3 1162 Streptococcus equi EC-nanA N-ACETYLNEURAMINATE LYASE SUBUNIT (EC 4_1_3_3) 

4 _ 1 _ 3_3 1742 Staphylococcus aureus EC-nanA N-ACETYLNEURAMINATE LYASE SUBUNIT (EC 4_1_3_3) 

4_1_3_3 61 12 Salmonella typhimurium npl N-ACETYLNEURAMINATE LYASE SUBUNIT (EC 4_1_3_3) 

4_1_3_3 4620 Salmonella typhi N-ACETYLNEURAMINATE LYASE SUBUNIT (EC 4_1_3_3) 

4 1_3_3 1253 Salmonella paratyphi N-ACETYLNEURAMINATE LYASE SUBUNIT (EC 4_1_3_3) 

4_1_3_3 1263 Salmonella enteritidis N-ACETYLNEURAMINATE LYASE SUBUNIT (EC 4_1_3_3) 

4_1_3_3 1084 Pasteurella multocida nanA N-ACETYLNEURAMINATE LYASE SUBUNIT (EC 4_1_3_3) 

4 1 3_3 14343 Haemophilus influenzae HI0142 N-ACETYLNEURAMINATE LYASE SUBUNIT (EC 4_1_3_3) 

4_1_3_3 408 Haemophilus ducreyi EC-nanA N-ACETYLNEURAMINATE LYASE SUBUNIT (EC 4_l_3_3) 

4_1_3_3 5887 Escherichia coli nanA N-ACETYLNEURAMINATE LYASE SUBUNIT (EC 4_1_3_3) 

4_1_3_3 3723 Clostndium difficile N-ACETYLNEURAMINATE LYASE SUBUNIT (EC 4_1_3_3) 

4_1_3_30 5161 Vibrio cholerae El Tor N16961 ORF01725 methyl isocitrate lyase (EC 4_1_3_30) 

4_1_3_30 234 Salmonella typhimurium prpB methyl isocitrate lyase (EC 4_1_3_30) 

4_1_3_30 1730 Salmonella typhi methylisocitrate lyase (EC 4_1_3_30) 

4_1_3_30 3664 Salmonella paratyphi methylisocitrate lyase (EC 4_1_3_30) 

4_l_3_30 2850 Salmonella enteritidis methylisocitrate lyase (EC 4_1_3_30) 

4_1_3_30 3783 Pseudomonas aeruginosa PA4872 methylisocitrate lyase (EC 4_1_3_30) 

4_1_3_30 5 197 Pseudomonas aeruginosa prpB methylisocitrate lyase (EC 4_1_3_30) 

4_1_3_30 6254 Pseudomonas aeruginosa PA3682 methylisocitrate lyase (EC 4_1_3_30) 

4_1_3_30 1609 Neisseria gonorrhoeae BS-yqiQ methylisocitrate lyase (EC 4_1_3_30) 

4_1_3_30 950 Mycobacterium tuberculosis Rvl998c methylisocitrate lyase (EC 4_1_3_30) 

4_1_3_30 1478 Mycobacterium bovis methylisocitrate lyase (EC 4_1_3_30) 

4_1_3_30 315 Escherichia coli b0331 methylisocitrate lyase (EC 4_1_3_30) 

4_1_3_30 1087 Bordetella pertussis methylisocitrate lyase (EC 4_1_3_30) 

4_1_3_30 2491 Bordetella pertussis methylisocitrate lyase (EC 4_1_3_30) 

4_1_3_30 6693 Bordetella bronchiseptica methylisocitrate lyase (EC 4_1_3_30) 

4_1_3_30 8810 Bordetella bronchiseptica BS-yqiQ methylisocitrate lyase (EC 4_1_3_30) 

4_1_3_30 2407 Bacillus subtilis yqiQ methylisocitrate lyase (EC 4_1_3_30) 

4_l_3_3l 1 19 Yersinia pestis EC-gltA 2-methylcitrate synthase (EC 4_1_3_31) 

4_1_3_31 5162 Vibrio cholerae El Tor N16961 ORF01726 2-methylcitrate synthase (EC 4_I_3_31) 

4_1_3_31 1729 Salmonella typhi 2-methylcitrate synthase (EC 4_1_3_31) 

4_1_3_31 3663 Salmonella paratyphi 2-methylcitrate synthase (EC 4_1_3_31) 

4_1_3_31 5198 Pseudomonas aeruginosa prpC 2-methylcitrate synthase (EC 4_1_3_31) 

4_1_3_31 1611 Neissena gonorrhoeae 2-methylcitrate synthase (EC 4_1_3_31) 

4_1__3_31 5645 Mycobacterium tuberculosis git A 1 2-methylcitrate synthase (EC 4_1_3_31) 

4_1_3_31 954 Mycobacterium bovis BS-citZ 2-methylcitrate synthase {EC 4_1_3_31) 

4_1_3_31 317 Eschenchia coli b0333 2-methylcitrate synthase (EC 4_1_3_31) 

4_1_3_31 1086 Bordetella pertussis BS-citZ 2-methylcitrate synthase (EC 4_1_3_31) 

4_l_3_3l 881 1 Bordetella bronchiseptica 2-methylcitrate synthase (EC 4_1_3_31) 

4_1_3_34 287 Streptococcus pyogenes citE CITRATE LYASE BETA CHAIN (EC 4_l_3_6) / CITRYL-COA 
LYASE SUBUNIT (EC 4_1_3_34) 

4_1_3_34 9 1 7 Streptococcus mutans CITRATE LYASE BETA CHAIN (EC 4_1_3_6) / CITRYL-COA LYASE 
SUBUNIT (EC 4_1_3_34) 

4_l_3_34 696 Streptococcus equi CITRATE LYASE BETA CHAIN (EC 4_1_3_6) / CITRYL-COA LYASE 
SUBUNIT (EC 4_1_3_34) 

4_1_3_34 3633 Salmonella typhimurium citE CITRATE LYASE BETA CHAIN (EC 4J_3_6) / CITRYL-COA 
LYASE SUBUNIT (EC 4_1_3_34) 
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4_l_3_34 2134 Salmonella typhi CITRATE LYASE BETA CHAIN (EC 4_1_3_6) / CITRYL-COA LYASE 
SUBUNIT (EC4_1_3_34) 

4_1_3_34 2522 Salmonella paratyphi CITRATE LYASE BETA CHAIN (EC 4_1_3_6) / CITRYL-COA LYASE 
SUBUNIT (EC 4_1_3_34) 

4_1_3_34 118 Klebsiella pneumoniae CITRATE LYASE BETA CHAIN (EC 4_1_3_6) / CITRYL-COA LYASE 
SUBUNIT (EC4_1_3_34) 

4J_3_34 21806 Haemophilus influenzae HI0023 CITRATE LYASE BETA CHAIN (EC 4_1_3_6) / CITRYL- 
COA LYASE SUBUNIT (EC 4_1_3_34) 

4_1_3_34 628 Haemophilus ducreyi CITRATE LYASE BETA CHAIN (EC 4_1_3_6) / CITRYL-COA LYASE 
SUBUNIT (EC 4_1_3_34) 

4_1_3_34 4550 Escherichia coli b0616 CITRATE LYASE BETA CHAIN (EC 4_1_3_6) / CITRYL-COA LYASE 
SUBUNIT (EC 4_1_3_34) 

4_1_3_34 1016 Enterococcus faecalis CITRATE LYASE BETA CHAIN (EC 4_1_3_6) / CITRYL-COA LYASE 
SUBUNIT (EC 4_1_3_34) 

4_1_3_36 8098 Yersinia pseudotuberculosis EC-menB NAPHTHOATE SYNTHASE (EC 4_1_3_36) 

4_1_3_36 2269 Yersinia pestis EC-menB NAPHTHOATE SYNTHASE (EC 4_1_3_36) 

4_1_3_36 5768 Vibrio cholerae El Tor N16961 ORF02490 NAPHTHOATE SYNTHASE (EC 4_1_3_36) 

4_1_3_36 3007 Staphylococcus aureus EC-menB NAPHTHOATE SYNTHASE (EC4_1_3_36) 

4_1_3_36 435 1 Salmonella typhimurium menB NAPHTHOATE SYNTHASE (EC 4_1_3_36) 

4_1_3_36 5173 Salmonella typhi NAPHTHOATE SYNTHASE (EC4_1_3_36) 

4_1_3_36 6473 Salmonella paratyphi NAPHTHOATE SYNTHASE (EC 4_1_3_36) 

4_1_3_36 1 108 Salmonella dublin NAPHTHOATE SYNTHASE (EC 4_1_3_36) 

4_1_3_36 95 Porphyromonas gingivalis EC-menB NAPHTHOATE SYNTHASE (EC 4_1_3_36) 

4_1_3_36 1815 Pasteurella multocida menB NAPHTHOATE SYNTHASE (EC 4_1_3_36) 

4_1_3_36 1367 Mycobacterium tuberculosis echA13 NAPHTHOATE SYNTHASE (EC 4_1_3_36) 

4_I_3_36 2374 Mycobacterium tuberculosis menB NAPHTHOATE SYNTHASE (EC 4_1_3_36) 

4_1_3_36 1738 Mycobacterium leprae EC-menB NAPHTHOATE SYNTHASE (EC 4_1_3_36) 

4_1_3_36 1 1 13 Mycobacterium bovis NAPHTHOATE SYNTHASE (EC 4_1_3_36) 

4_1_3_36 2653 Mycobacterium bovis EC-menB NAPHTHOATE SYNTHASE (EC4_1_3_36) 

4_1_3_36 3690 Klebsiella pneumoniae NAPHTHOATE SYNTHASE (EC 4_1_3_36) 

4_1_3_36 3691 Klebsiella pneumoniae NAPHTHOATE SYNTHASE (EC 4_1_3_36) 

4_1_3_36 5652 Haemophilus influenzae HI0968 NAPHTHOATE SYNTHASE (EC 4_1_3_36) 

4_1_3_36 43 Haemophilus ducreyi EC-menB NAPHTHOATE SYNTHASE (EC 4_1_3_36) 

4_1_3_36 5370 Escherichia coli menB NAPHTHOATE SYNTHASE (EC 4_1_3_36) 

4_1_3_36 2536 Enterococcus faecalis EC-menB NAPHTHOATE SYNTHASE (EC 4_1_3_36) 

4_1_3_36 2346 Corynebacterium diphtheriae NAPHTHOATE SYNTHASE (EC 4_1_3_36) 

4_1_3_36 4409 Bordetella pertussistr|O30448 NAPHTHOATE SYNTHASE (EC 4_1_3_36) 

4_1_3_36 8125 Bordetella bronchiseptica NAPHTHOATE SYNTHASE (EC 4_1_3_36) 

4_1_3_36 988 Bacillus subtilis yhaR NAPHTHOATE SYNTHASE (EC 4_1_3_36) 

4_1_3_36 3074 Bacillus subtilis menB NAPHTHOATE SYNTHASE (EC 4_1_3_36) 

4_1_3_6 6671 Yersinia pseudotuberculosis CITRATE LYASE BETA CHAIN (EC 4_1_3_6) 

4_1_3_6 4345 Yersinia pestistr|Q9ZC38 CITRATE LYASE BETA CHAIN (EC 4_1_3_6) 

4_1_3_6 4653 Vibrio cholerae El TorN16961 ORF01070 CITRATE LYASE BETA CHAIN (EC 4_1_3_6) 

4_1_3_6 4654 Vibrio cholerae El Tor N16961 ORF01071 CITRATE LYASE ALPHA CHAIN (EC 4_1_3_6) 

4_1_3_6 287 Streptococcus pyogenes citE CITRATE LYASE BETA CHAIN (EC 4_1_3_6) / CITRYL-COA 

LYASE SUBUNIT (EC 4_1_3_34) 

4_1_3_6 288 Streptococcus pyogenes citF CITRATE LYASE ALPHA CHAIN (EC 4_1_3_6) 

4_1_3_6 917 Streptococcus mutans CITRATE LYASE BETA CHAIN (EC 4_1_3_6) / CITRYL-COA LYASE 

SUBUNIT (EC 4_1_3_34) 

4_1_3_6 918 Streptococcus mutans CITRATE LYASE ALPHA CHAIN (EC 4_1_3_6) 
4_1_3_6 694 Streptococcus equi CITRATE LYASE ALPHA CHAIN (EC 4_1_3_6) 

4_l_3_6 696 Streptococcus equi CITRATE LYASE BETA CHAIN (EC 4_1_3_6) / CITRYL-COA LYASE 
SUBUNIT (EC 4_1_3_34) 

4_1_3_6 2196 Salmonella typhimurium CITRATE LYASE BETA CHAIN (EC 4_1_3_6) 

4_1_3_6 3273 Salmonella typhimurium citF CITRATE LYASE ALPHA CHAIN (EC 4_1_3_6) 

4_1_3_6 3275 Salmonella typhimurium citE CITRATE LYASE BETA CHAIN (EC 4_1_3_6) 

4_1_3_6 3633 Salmonella typhimurium citE CITRATE LYASE BETA CHAIN (EC 4_1_3_6) / CITRYL-COA 

LYASE SUBUNIT (EC 4_1_3_34) 

4_1_3_6 3635 Salmonella typhimurium citF CITRATE LYASE ALPHA CHAIN (EC 4_l_3_6) 
4_1_3_6 162 Salmonella typhi CITRATE LYASE BETA CHAIN (EC 4_1_3_6) 
4_1_3_6 348 Salmonella typhi CITRATE LYASE ALPHA CHAIN (EC 4_1_3_6) 
4_1_3_6 1898 Salmonella typhi CITRATE LYASE ALPHA CHAIN (EC 4_1_3_6) 
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4_l_3_6 2134 Salmonella typhi CITRATE LYASE BETA CHAIN (EC 4_1_3_6) / CITRYL-COA LYASE 
SUBUNIT (EC 4_1_3_34) 

4_1_3_6 95 Salmonella paratyphi CITRATE LYASE ALPHA CHAIN (EC 4_l_3_6) 
4_1_3_6 96 Salmonella paratyphi CITRATE LYASE ALPHA CHAIN (EC 4_1_3_6) 
4_1_3_6 97 Salmonella paratyphi CITRATE LYASE ALPHA CHAIN (EC 4_1_3_6) 
4_1_3_6 98 Salmonella paratyphi CITRATE LYASE ALPHA CHAIN (EC4_1_3_6) 
4 1 3 6 317 Salmonella paratyphi CITRATE LYASE ALPHA CHAIN (EC 4_1_3_6) 

4_1_3_6 2522 Salmonella paratyphi CITRATE LYASE BETA CHAIN (EC 4_1_3_6) / CITRYL-COA LYASE 
SUBUNIT (EC 4_1_3_34) 

4_1_3_6 2937 Salmonella paratyphi CITRATE LYASE BETA CHAIN (EC 4_1_3_6) 

4J_3_6 118 Salmonella enteritidis CITRATE LYASE BETA CHAIN (EC 4_1_3_6) 

4_1_3_6 2387 Salmonella enteritidis CITRATE LYASE ALPHA CHAIN (EC 4_1_3_6) 

4_1_3_6 2469 Salmonella enteritidis CITRATE LYASE BETA CHAIN (EC 4_1_3_6) 

4_1_3_6 2470 Salmonella enteritidis CITRATE LYASE ALPHA CHAIN (EC 4_1_3_6) 

4_1_3_6 3790 Salmonella enteritidis CITRATE LYASE BETA CHAIN (EC 4_1_3_6) 

4_1_3_6 3083 Salmonella dublin CITRATE LYASE ALPHA CHAIN (EC 4_1_3_6) 

4_1_3_6 3104 Salmonella dublin CITRATE LYASE ALPHA CHAIN (EC 4_1_3_6) 

4_l_3_6 3105 Salmonella dublin CITRATE LYASE BETA CHAIN (EC 4_1_3_6) 

4_1_3_6 6268 Pseudomonas aeruginosa PA0883 CITRATE LYASE BETA CHAIN (EC 4_1_3_6) 

4_1_3_6 522 Mycobacterium tuberculosis Rv3075c CITRATE LYASE BETA CHAIN (EC 4_1_3_6) 

4_1_3_6 4601 Mycobacterium tuberculosis citE CITRATE LYASE BETA CHAIN (EC 4_1_3_6) 

4_1_3_6 1649 Mycobacterium leprae CITRATE LYASE BETA CHAIN (EC 4_1_3_6) 

4_1_3_6 2914 Mycobacterium bovis CITRATE LYASE BETA CHAIN (EC 4_1_3_6) 

4 1 3_6 3678 Mycobacterium bovis CITRATE LYASE BETA CHAIN (EC 4_1_3_6) 

4__1_3_6 118 Klebsiella pneumoniae CITRATE LYASE BETA CHAIN (EC 4_1_3_6) / CITRYL-COA LYASE 
SUBUNIT (EC 4_1_3_34) 

4_1_3_6 4726 Klebsiella pneumoniae CITRATE LYASE ALPHA CHAIN (EC 4_1_3_6) 

4_1_3_6 4727 Klebsiella pneumoniae CITRATE LYASE ALPHA CHAIN (EC 4_1_3_6) 

4_1_3_6 18181 Haemophilus influenzae HI0022 CITRATE LYASE ALPHA CHAIN (EC 4_1_3_6) 

4_1_3_6 21806 Haemophilus influenzae HI0023 CITRATE LYASE BETA CHAIN (EC 4_1_3_6) / CITRYL-COA 

LYASE SUBUNIT (EC 4_1_3_34) 

4 1_3_6 627 Haemophilus ducreyi CITRATE LYASE ALPHA CHAIN (EC 4_1_3_6) 

4_1_3_6 628 Haemophilus ducreyi CITRATE LYASE BETA CHAIN (EC 4_1_3_6) / CITRYL-COA LYASE 
SUBUNIT (EC 4_1_3_34) 

4_1_3_6 526 Escherichia coli b0544 CITRATE LYASE ALPHA CHAIN (EC 4_1_3_6) 
4_1_3_6 4549 Escherichia coli b0615 CITRATE LYASE ALPHA CHAIN (EC4_1_3_6) 

4_1_3_6 4550 Escherichia coli b0616 CITRATE LYASE BETA CHAIN (EC 4_1_3_6) / CITRYL-COA LYASE 
SUBUNIT (EC 4_1_3_34) 

4_1_3_6 1016 Enterococcus faecalis CITRATE LYASE BETA CHAIN (EC 4_1_3_6) / CITRYL-COA LYASE 
SUBUNIT (EC 4_1_3_34) 

4_1_3_6 1017 Enterococcus faecalis CITRATE LYASE ALPHA CHAIN (EC4_1_3_6) 
4_1_3_6 1987 Enterococcus faecalis CITRATE LYASE BETA CHAIN (EC 4_1_3_6) 
4_1_3_6 2268 Corynebacterium diphtheriae CITRATE LYASE BETA CHAIN (EC 4_1_3_6) 
4_1_3_6 2310 Bordetella pertussis CITRATE LYASE BETA CHAIN (EC 4_1_3_6) 
4_1_3_6 5486 Bordetella bronchiseptica CITRATE LYASE BETA CHAIN (EC 4_1_3_6) 
4_1_3_6 5759 Bordetella bronchiseptica CITRATE LYASE BETA CHAIN (EC 4_1_3_6) 
4_1_3_6 7363 Bordetella bronchiseptica CITRATE LYASE BETA CHAIN (EC 4_1_3_6) 
4_1_3_7 4686 Yersinia pseudotuberculosis EC-gltA CITRATE SYNTHASE (EC 4_1_3_7) 
4_1_3_7 5885 Vibrio cholerae El Tor N16961 ORF02639 CITRATE SYNTHASE (EC 4__1_3_7) 
4_1_3_7 152 Streptococcus mutans EC-gltA CITRATE SYNTHASE (EC 4_1_3_7) 
4_1_3_7 2453 Staphylococcus aureus EC-gltA CITRATE SYNTHASE II (EC 4_1_3_7) 
4_1_3_7 87 Salmonella typhimurium gltA CITRATE SYNTHASE (EC 4_1_3_7) 
4_1_3_7 1944 Salmonella typhimurium prpC POSSIBLE CITRATE SYNTHASE 2 (EC 4_1_3_7) 
4_1_3_7 4064 Salmonella typhi CITRATE SYNTHASE (EC 4_1_3_7) 
4_1_3_7 62 Salmonella paratyphi CITRATE SYNTHASE (EC 4_1_3_7) 
4_1_3_7 63 Salmonella paratyphi CITRATE SYNTHASE (EC 4_1_3_7) 
4_1_3_7 64 Salmonella paratyphi CITRATE SYNTHASE (EC 4_1_3_7) 
4_l_3_7 1817 Salmonella enteritidis CITRATE SYNTHASE (EC 4_1_3_7) 

4_1_3_7 4559 Saccharomyces cerevisiae CIT1 CITRATE SYNTHASE, MITOCHONDRIAL PRECURSOR (EC 
4_1_3_7) 

4_1_3_7 6602 Saccharomyces cerevisiae CIT2 CITRATE SYNTHASE, MITOCHONDRIAL PRECURSOR (EC 
4_1_3_7) 
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4_I_3_7 691 1 Saccharomyces cerev,s,ae CIT3 CITRATE SYNTHASE, MITOCHONDRIAL PRECURSOR (EC 
4_!_3_7) 

4_1_3_7 815 Rickettsia prowazekii RP844 CITRATE SYNTHASE (EC 4_1_3_7) 
4_1_3_7 8103 Pseudomonas aeruginosa gltA CITRATE SYNTHASE (EC 4J_3_7) 
4 1 3 7 406 Pasteurella multocida gltA CITRATE SYNTHASE (EC 4_1_3_7) 

4_1_3_7 1 1 1 Neurospora crassa c.tl CITRATE SYNTHASE, MITOCHONDRIAL PRECURSOR (EC 4_1_3_7) 

4_1_3_7 841 Neisseria gonorrhoeae EC-gltA CITRATE SYNTHASE (EC 4_1_3_7) 

4_1_3_7 707 Mycobacterium tuberculosis citA CITRATE SYNTHASE (EC 4_1_3_7) 

4_1_3_7 4948 Mycobacterium tuberculosis gltA2 CITRATE SYNTHASE 1 (EC 4_1_3_7) 

4_1_3_7 3309 Mycobacterium lepraetr|O33066 CITRATE SYNTHASE I (EC 4_1_3_7) 

4_1_3_7 331 1 Mycobacterium leprae CITRATE SYNTHASE (EC 4_1_3_7) 

4_1_3_7 3312 Mycobacterium leprae CITRATE SYNTHASE (EC 4_1_3_7) 

4_1_3_7 3313 Mycobactenum leprae CITRATE SYNTHASE (EC 4_1_3_7) 

4_1_3_7 1 130 Mycobacterium bovis EC-gltA CITRATE SYNTHASE (EC 4_1_3_7) 

4_1_3_7 4080 Mycobacterium bovis BS-citA CITRATE SYNTHASE (EC 4_1_3_7) 

4_1_3_7 3505 Klebsiella pneumoniae CITRATE SYNTHASE (EC 4_1_3_7) 

4_1_3_7 3506 Klebsiella pneumoniae CITRATE SYNTHASE (EC 4_1_3_7) 

4_1_3_7 988 Helicobacter pylori HP0026 CITRATE SYNTHASE (EC 4_1_3_7) 

4_1_3_7 22 Helicobacter pylon J99 gltA CITRATE SYNTHASE (EC 4_1_3_7) 

4_1_3_7 4608 Escherichia coli gltA CITRATE SYNTHASE (EC 4_1_3_7) 

4_1_3_7 1483 Corynebactenum diphtheriae CITRATE SYNTHASE (EC 4_1_3_7) 

4_1_3_7 502 Campylobacter jejuni gltA CITRATE SYNTHASE (EC 4_1_3_7) 

4_1_3_7 1095 Bordetella pertussis EC-gltA CITRATE SYNTHASE (EC 4_1_3_7) 

4_1_3_7 4022 Bordetella pertussis CITRATE SYNTHASE (EC 4_1_3_7) 

4_1_3_7 5551 Bordetella bronchi septica CITRATE SYNTHASE (EC 4_1_3_7) 

4_1_3_7 9152 Bordetella bronchiseptica EC-gltA CITRATE SYNTHASE (EC 4_1_3_7) 

4_1_3_7 943 Bacillus subtilis citA CITRATE SYNTHASE I (EC 4_1_3_7) 

4_1_3_7 2409 Bacillus subtilis mmgD CITRATE SYNTHASE III (EC 4_1_3_7) 

4_1_3_7 2908 Bacillus subtilis citZ CITRATE SYNTHASE (EC 4_1_3_7) 

4_1_99_1 522 Vibrio cholerae El Tor N 16961 ORF AO 1 101 TRYPTOPHANASE (EC 4J_99_1) 

4_1_99_1 1988 Pasteurella multocida tnaA TRYPTOPHANASE (EC 4_1_99_1) 

4_1_99_1 3626 Escherichia coli tnaA TRYPTOPHANASE (EC 4_1_99_1) 

4_1_99_2 456 Porphyromonas gingival is TYROSINE PHENOL-LYASE (EC 4_1_99_2) 

4_1_99_2 892 Porphyromonas gingivals EC-tnaA TYROSINE PHENOL-LYASE (EC 4_1_99_2) 

4_1_99_2 505 Pasteurella multocida TYROSINE PHENOL-LYASE (EC 4_1_99_2) 

4_1_99_4 7712 Yersinia pseudotuberculosis PUTATIVE i -AMINOCYCLOPROPANE- 1 -CARBOX YLATE 
DEAMINASE (EC 4_I_99_4) 

4_1_99_4 127 Yersinia pestis 1-AMINOCYCLOPROPANE-l-CARBOXYLATE DEAMINASE (EC 4_1_99_4) 
4_1_99_4 4628 Salmonella typhimunum yedO PUTATIVE 1 - AMINOCYCLOPROPANE- 1 -CARBOXYL ATE 
DEAMINASE (EC 4_l_99_4) 

4_1_99_4 4425 Salmonella typhi 1 -AMINOCYCLOPROPANE- 1 -C ARBOXYLATE DEAMINASE (EC 
4_1_99_4) 

4_1_99_4 3978 Salmonella paratyphi 1 -AMINOCYCLOPROPANE- 1-CARBOXYLATE DEAMINASE (EC 
4_1_99_4) 

4_l_99_4 3979 Salmonella paratyphi PUTATIVE 1-AMINOCYCLOPROPANE-l-C ARBOXYLATE 
DEAMINASE (EC 4_1_99_4) 

4_1_99_4 4482 Klebsiella pneumoniae 1 -AMINOCYCLOPROPANE- 1-CARBOXYLATE DEAMINASE (EC 
4_1_99_4) 

4_1_99_4 5180 Escherichia coli bl919 1 -AMINOCYCLOPROPANE- 1-CARBOXYLATE DEAMINASE (EC 
4_1_99_4) 

4_1_99_4 9068 Bordetella bronchiseptica 1 -AMINOCYCLOPROPANE- 1-CARBOXYLATE DEAMINASE (EC 
4_1_99_4) 

4_2_1_10 7491 Yersinia pseudotuberculosis BS-yqhS 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 
4_2_t_10 2957 Yersinia pestis BS-yqhS 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 
4_2_1_10 4173 Vibrio cholerae El Tor N16961 ORF00421 3-DEHYDROQUINATE DEHYDRATASE (EC 
4_2_1_10) 

4_2_1_10 570 Streptococcus pyogenes aroD 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 
4_2_1_10 384 Streptococcus pneumomae EC-aroD 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 
4_2_1_10 1622 Streptococcus mutans EC-aroD 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 
4_2_1_10 1447 Streptococcus equi EC-aroD 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 
4_2_1_10 2873 Staphylococcus aureus EC-aroD 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 
4_2_1_10 2024 Salmonella typhimunum aroD 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_l_10) 
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4 2 I 10 1615 Salmonella typhi 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 

4~2 1 10 5490 Salmonella paratyphi 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 

4~2~1 10 4003 Salmonella ententidis 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2J_10) 

4 2 1 10 1952 Salmonella dublin 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 

4~2 _ l 10 6725 Pseudomonas aeruginosa aroQl 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 

4~2~f 10 6802 Pseudomonas aeruginosa aroQ2 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_l_10) 

4~2~f 10 1580 Porphyromonas gingivalis BS-yqhS 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 

4_2_1_10 1812 Pasteurellamultocida aroD 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 

4 2 110 244 Neurospora crassa qa-2 CATABOL1C 3-DEHYDROQUINASE (EC 4_2_1_10) 

4_2_1_10 252 Neurospora crassa CAA24237_1 CATABOLIC 3-DEHYDROQUINASE (EC 4_2_1_10) 

4 2 1 10 987 Neisseria gonorrhoeae EC-aroD 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 

4~2 1_10 136 Mycobacterium tuberculosis aroD 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_l_10) 

4 2 1 10 443 Mycobacterium leprae BS-yqhS 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 

4~2_1_10 3333 Mycobacterium bovis BS-yqhS 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 

4 2J_10 1254 Klebsiella pneumoniae 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 

4 2 1 10 1255 Klebsiella pneumoniae 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_l_10) 

4~2_1_10 443 Helicobacter pylon HP1038 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 

4 2 110 388 Helicobacter pylori J99 aroD 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 

4~2 110 2063 Haemophilus influenzae HI0970 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_l_t0) 

4 2 110 1482 Haemophilus ducreyi BS-yqhS 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 

4J2_l_10 1650 Escherichia coli aroD 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 

4 2 t 10 1019 Enterococcus faecium (DOE) 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 

4~2_1_10 1025 Enterococcus faecalisgi|3881 10isp|P36923|EBSD_ENTFA 3-DEHYDROQUINATE 

DEHYDRATASE (EC 4_2_1_10) 

4 2_1_10 744 Corynebacterium diphtheriae 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 
4 2 1 10 1356 Clostridium difficile EC-aroD 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 
OJ JO 1757 Clostridium acetobutylicum 24899217_F2_10 3-DEHYDROQUINATE DEHYDRATASE (EC 

4_2_1_10) 

4 2_1_10 1201 Campylobacter jejuni aroQ 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 

4 2 1 10 1845 Bordetella pertussis BS-yqhS 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 

OJ JO 9466 Bordetella bronchiseptica BS-yqhS 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2J_10) 

4_2_1_10 2304 Bacillus subtilis aroC 3-DEHYDROQUINATE DEHYDRATASE (EC4_2_1_10) 

4_2_1_10 2442 Bacillus subtilis yqhS 3-DEHYDROQUINATE DEHYDRATASE (EC 4_2_1_10) 

4 2_1_12 6871 Yersinia pseudotuberculosis PHOSPHOGLUCONATE DEHYDRATASE (EC 4_2_1 J2) 

4_2_1_12 3 135 Yersinia pestis PHOSPHOGLUCONATE DEHYDRATASE (EC 4_2_1_12) 

4_2_1_12 4164 Vibrio cholerae El Tor N16961 ORF00409 PHOSPHOGLUCONATE DEHYDRATASE (EC 

4_2_1_12) 

4_2_1_12 1361 Salmonella typhimurium edd PHOSPHOGLUCONATE DEHYDRATASE (EC 4_2_1 J2) 
4_2_1_12 2615 Salmonella typhi PHOSPHOGLUCONATE DEHYDRATASE (EC 4_2_1_I2) 
4_2_1_12 2244 Salmonella paratyphi PHOSPHOGLUCONATE DEHYDRATASE (EC 4_2_1_12) 
4_2_1_12 2245 Salmonella paratyphi PHOSPHOGLUCONATE DEHYDRATASE (EC 4_2_1_12) 
4_2_1_12 2246 Salmonella paratyphi PHOSPHOGLUCONATE DEHYDRATASE (EC 4_2_1_12) 
4_2_1_12 2247 Salmonella paratyphi PHOSPHOGLUCONATE DEHYDRATASE (EC 4_2_t_12) 
4_2_1_12 3929 Salmonella enteritidis PHOSPHOGLUCONATE DEHYDRATASE (EC 4_2_1_12) 
4_2_1_12 4514 Pseudomonas aeruginosa edd PHOSPHOGLUCONATE DEHYDRATASE (EC 4_2_1_12) 
4_2_1_12 276 Neisseria gonorrhoeae PHOSPHOGLUCONATE DEHYDRATASE (EC 4_2_1_12) 
42JJ2 7844 Klebsiella pneumoniae PHOSPHOGLUCONATE DEHYDRATASE (EC 4_2_1_12) 
4_2_1_12 7846 Klebsiella pneumoniae PHOSPHOGLUCONATE DEHYDRATASE (EC 4_2_1_12) 
4 2 1 12 501 Helicobacter pylori HP1100 PHOSPHOGLUCONATE DEHYDRATASE (EC 4_2_1_12) 
4_2_1_12 1016 Helicobacter pylori J99sp|Q9ZKB3 PHOSPHOGLUCONATE DEHYDRATASE (EC 4_2_1_12) 
4_2_1_12 5134 Escherichia coli edd PHOSPHOGLUCONATE DEHYDRATASE (EC 4_2_1_12) 
4_2_1_14 7381 Vibrio cholerae El TorN16961ORFA00608 D-SERINE DEHYDRATASE (EC 4_2_1_14) 
4_2_1_14 5735 Salmonella typhimurium dsdA D-SERINE DEHYDRATASE (EC 4_2_1_14) 
4_2J_14 3679 Salmonella typhi D-SERINE DEHYDRATASE (EC 4_2_1_14) 
4_2_1_14 471 Salmonella paratyphi D-SERINE DEHYDRATASE (EC 4_2_1_14) 
4_2_1_14 472 Salmonella paratyphi D-SERINE DEHYDRATASE (EC 4_2_1_14) 
4_2_1_14 3951 Salmonella dublin D-SERINE DEHYDRATASE (EC 4_2_1_14) 
4_2_1_14 179 Pseudomonas aeruginosa dsdA D-SERINE DEHYDRATASE (EC 4_2_1_14) 
4_2_1_14 3029 Klebsiella pneumoniae D-SERINE DEHYDRATASE (EC 4_2_1_14) 
4_2_1_14 6945 Klebsiella pneumoniae D-SERINE DEHYDRATASE (EC4_2_1_14) 
4_2_1_14 6946 Klebsiella pneumoniae D-SERINE DEHYDRATASE (EC 4_2_1 J4) 
4_2_1_14 2314 Escherichia coli dsdA D-SERINE DEHYDRATASE (EC 4_2_1_14) 
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4_2_t_14 1 104 Clostridium difficile D-SERINE DEHYDRATASE (EC 4_2_1_14) 
4 2 1 14 2373 Bacillus subtilis yq)R D-SERINE DEHYDRATASE (EC 4_2_1_14) 

4~2JJ6 4837 Yersinia pseudotuberculosis THREONINE DEHYDRATASE BIOSYNTHETIC PRECURSOR 
(EC 4 2 1 16) 

4_2_f 16 8030 Yersinia pseudotuberculosis EC-ilvA THREONINE DEHYDRATASE BIOSYNTHETIC (EC 
4 2 1 16) 

Oj J6 1958 Yersinia pestis EC-tdcB THREONINE DEHYDRATASE BIOSYNTHETIC PRECURSOR (EC 
4 2 1 16) 

4~2~f 16 2919 Yersinia pestis EC-ilvA THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_16) 
4~2JJ6 391 1 Vibrio cholerae El Tor N16961 ORF00054 THREONINE DEHYDRATASE BIOSYNTHETIC (EC 
4 2 1 16) 

OJJ6 674 Streptococcus pneumoniae EC-ilvA THREONINE DEHYDRATASE BIOSYNTHETIC (EC 
4 2 1 16) 

4~2~f 16 684 Streptococcus mutans EC-ilvA THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_16) 
4 _ 2 1 16 1298 Staphylococcus aureus EC-tdcB THREONINE DEHYDRATASE CATABOLIC (EC 4_2_1J6) 
42JJ6 1647 Staphylococcus aureus EC-ilvA THREONINE DEHYDRATASE BIOSYNTHETIC (EC 
4 2 1 16) 

4~2~1 16 1781 Salmonella typhimunum itvA THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_16) 

4~2"ri6 3836 Salmonella typhimurium ygeX THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_16) 

4~2~f 16 4585 Salmonella typhimunum tdcB THREONINE DEHYDRATASE CATABOLIC (EC 4_2_l_16) 

4 2_1_16 46 Salmonella typhi THREONINE DEHYDRATASE CATABOLIC (EC 4_2_1_16) 

4 2 I 16 397 Salmonella typhi THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_ 16) 

4~2~1 16 2254 Salmonella typhi THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_16) 

4 2_1_16 4878 Salmonella typhi THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_16) 

4 2_1_16 1721 Salmonella paratyphi THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_16) 

4 2 1 16 1722 Salmonella paratyphi THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_16) 

4~2_1_16 3653 Salmonella paratyphi THREONINE DEHYDRATASE CATABOLIC (EC 4_2_1_16) 

4 2 1 16 3805 Salmonella paratyphi THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_1 6) 

4 2_1 J6 3843 Salmonella enteritidis THREONINE DEHYDRATASE CATABOLIC (EC 4_2_1_16) 

4 2 1 16 3854 Salmonella enteritidis THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_16) 

4~2_1_16 4149 Salmonella enteritidis THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_16) 

4 2 116 2775 Salmonella dublin THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_I_16) 

4~2_1_16 3329 Salmonella dublin THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_16) 

4 2 1 16 4299 Salmonella dublin THREONINE DEHYDRATASE CATABOLIC (EC 4 211 6) 

4~2 1_16 2461 Saccharomyces cerevisiae SRY1 THREONINE DEHYDRATASE CATABOLIC (EC 4_2_1_16) 

4_2_1_16 4628 Saccharomyces cerevisiae ILV1 THREONINE DEHYDRATASE BIOSYNTHETIC (EC 

4_2_1J6) 

4 2 1 16 440 Rickettsia prowazekii RP449 THREONINE DEHYDRATASE CATABOLIC (EC 4_2_1_16) 
4~2~1 16 4537 Pseudomonas aeruginosa PA2683 THREONINE DEHYDRATASE CATABOLIC (EC 4_2_1_16) 
4_2 J_16 4943 Pseudomonas aeruginosa PA0851 THREONINE DEHYDRATASE BIOSYNTHETIC (EC 

4~2 J f 16 } 5035 Pseudomonas aeruginosa ilvAl THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_16) 
4jTl_16 7477 Pseudomonas aeruginosa ilvA2 THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_16) 
4 2 1 16 686 Pasteurella multocida ilvA THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_16) 
42JJ6 671 Neisseria gonorrhoeae EC-ilvA THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_16) 
4_2_1_16 1 188 Mycobacterium tuberculosis ilvA THREONINE DEHYDRATASE BIOSYNTHETIC (EC 
4 2 1 16) 

4l2_l_16 1586 Mycobacterium lepraetr|Q9X7Fl THREONINE DEHYDRATASE BIOSYNTHETIC (EC 
4 2 1 16) 

4~2J J6 1 Mycobacterium bovis EC-ilvA THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_16) 
4_2_1_16 4030 Klebsiella pneumoniae THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_16) 
4_2_1_16 4031 Klebsiella pneumoniae THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_16) 
4_2_1„16 7398 Klebsiella pneumoniae THREONINE DEHYDRATASE CATABOLIC (EC 4_2_1_16) 
4 2_1_16 7400 Klebsiella pneumoniae THREONINE DEHYDRATASE CATABOLIC (EC 4_2_1_16) 
4_2_1_16 1633 Haemophilus influenzae sp|P46493 THREONINE DEHYDRATASE BIOSYNTHETIC (EC 
4 2 1_16) 

4_2_1_16 2795 Escherichia coli b2871 THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_16) 
4_2_1_16 3684 Escherichia coli ilvA THREONINE DEHYDRATASE BIOSYNTHETIC (EC4_2_1_16) 
4_2J_16 5837 Escherichia coli tdcB THREONINE DEHYDRATASE CATABOLIC (EC 4_2_1_16) 
4 2 116 687 Enterococcus faecalis THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_16) 
4_2_1_16 1689 Corynebacterium diphthenae THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_16) 
4_2_1_16 741 Clostridium difficile THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_16) 
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4 2 116 3502 Clostridium difficile EC-tdcB THREONINE DEHYDRATASE CATABOLIC (EC 4_2_1_16) 
4"2~1~16 392 Campylobacter jejuni ilvA THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_16) 
4 _ 2 _ ri6 1673 Bordetella pertussis EC-tdcB THREONINE DEHYDRATASE CATABOLIC (EC 4_2_1_16) 
4~2J~ 16 2180 Bordetella pertussis EC-.lvA THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2J_16) 
4 2 1 16 4320 Bordetella pertussis THREONINE DEHYDRATASE CATABOLIC (EC 4_2_1_16) 
4~2~f 16 6591 Bordetella bronchiseptica THREONINE DEHYDRATASE CATABOLIC (EC 4_2_1_16) 
4~2~f 16 6597 Bordetella bronch.septica THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1_16) 
Oj J6 7172 Bordetella bronch.septica EC-ilvA THREONINE DEHYDRATASE BIOSYNTHETIC (EC 
4 2 1 16) 

4 2 1 16 8269 Bordetella bronchiseptica THREONINE DEHYDRATASE CATABOLIC (EC 4_2_1_16) 
4~2~f 16 2175 Bacillus subtilis ilvA THREONINE DEHYDRATASE BIOSYNTHETIC (EC 4_2_1 J6) 
OJ J9 6125 Yersinia pseudotuberculosis EC-hisB IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE 
(EC4_2_1_19) 

4_2_1_19 362 Yersinia pestis EC-hisB HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) / 
IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC4_2_1_19) 

4 _2_1_19 4961 Vibrio cholerae El Tor N16961 ORF01480 HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) / 
IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC 4_2J_19) 

4 2 1 19 1156 Streptococcus mutans EC-hisB IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC 
4 2 1 19) 

4~2J J9 191 1 Staphylococcus aureus EC-hisB IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC 
4 2 1 19) 

4~2_1_19 507 Salmonella typhimunum hisB HISTIDINOL-PHOSPHATASE (EC 3_1_3_15)/ 
IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC 4_2_1_19) 

4_2_1_19 1207 Salmonella typhi HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) / IMIDAZOLEGLYCEROL- 
PHOSPHATE DEHYDRATASE (EC 4_2_1_19) 

4 _2_1_19 1579 Salmonella paratyphi IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC4_2_1_19) 
/ HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 

4_2_1_19 294 Salmonella enteritidis HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) / IMIDAZOLEGLYCEROL- 
PHOSPHATE DEHYDRATASE (EC 4_2J_19) 

4_2_1_19 8120 Saccharomyces cerevisiae HIS3 IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC 
4 2_1_19) 

4_2_1_19 7007 Pseudomonas aeruginosa hisB IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC 
4_2_1_19) 

4_2_1_19 1892 Pasteurellamultocida hisB HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) / 
IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC 4_2_1_19) 

4_2_1_19 64 Neisseria gonorrhoeae EC-hisB IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC 
4 2 1 19) 

4jTf\9 2630 Mycobacterium tuberculosis hisB IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC 
4 2 1 19) 

4_2_i_19 1689 Mycobacterium leprae IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC 
4_2_1_19) 

4_2_1_19 2961 Mycobacterium leprae IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC 
4 2 119) 

4_2_1_19 2257 Mycobacterium bovis EC-hisB IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC 
4_2_1_19) 

4_2_1_19 3962 Klebsiella pneumoniae IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC 
4_2_1_19) 

4_2_1_19 1006 Haemophilus influenzae HI0471 HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) / 
IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC4_2_1_19) 

4_2_1_19 1970 Escherichia coli hisB HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) / IMIDAZOLEGLYCEROL- 
PHOSPHATE DEHYDRATASE (EC 4_2_l_19) 

4_2_1_19 35 Corynebacterium diphtheriae IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC 
4_2_1_19) 

4_2_1_19 1145 Clostridium difficile EC-hisB IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC 
4_2_1_19) 

4_2_l_19 2128 Clostridium acetobutylicum 6837963_C3_40 IMIDAZOLEGLYCEROL-PHOSPHATE 
DEHYDRATASE (EC 4_2_1_19) 

4_2_1_19 895 Campylobacter jejuni hisB HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) / 
IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC 4_2_1_19) 

4_2_1_19 763 Bordetella pertussis EC-hisB IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC 
4_2_1_19) 
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4_2_1_19 7809 Bordetellabronchiseptica EC-hisB IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE 
(EC 4 2 1 19) 

4 2 f 19 3485 Bacillus subtilis hisB IMIDAZOLEGLYCEROL-PHOSPHATE DEHYDRATASE (EC 4_2_1_19) 
O_l_20 6460 Yersinia pseudotuberculosis EC-trpA TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 
4 2 1 20) 

4~2~f 20 6736 Yersinia pseudotuberculosis EC-trpB TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_1_20) 
O-L20 647 Yersin.a pestis EC-trpA TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 
4 2 1 20 3957 Yersinia pestis EC-trpB TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_1_20) 
OIC20 4995 Vibrio cholerae El Tor N16961 ORF01518 TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 
4 2 1 20) 

4~2_1_20 4996 Vibrio cholerae El Tor N16961 ORF01522 TRYPTOPHAN SYNTHASE BETA CHAIN (EC 
4 2 1 20) 

4 2 1 20 1508 Streptococcus pneumoniae EC-trpB TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_1_20) 

4~2~1 20 1509 Streptococcus pneumoniae EC-trpA TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 

4~2 1_20 805 Streptococcus mutans EC-trpB TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_1_20) 

4 2 1 20 1404 Staphylococcus aureus EC-trpB TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_1_20) 

4 2 1 20 3405 Staphylococcus aureus EC-trpA TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 

4~2 1 20 851 Salmonella typhimurium trpB TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_1_20) 

Oj_20 852 Salmonella typhimurium trpA TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 

4_2_1_20 3460 Salmonella typhi TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 

4_2_1_20 4948 Salmonella typhi TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_1_20) 

4 2_1_20 4920 Salmonella paratyphi TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_1_20) 

4 2 1_20 4921 Salmonella paratyphi TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_1_20) 

4_2_1_20 4922 Salmonella paratyphi TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_l_20) 

4 2 1 20 4923 Salmonella paratyphi TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 

4 2 1 20 353 Salmonella dublin TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 

4 _ 2~f 20 4883 Saccharomyces cerevisiae TRP5 TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 

4 2 1 20 1312 Pseudomonas aeruginosa trpA TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 

4~2_1_20 2963 Pseudomonas aeruginosa trpB TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_1_20) 

4 2 1 20 1534 Pasteuretla multocida trpA TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 

4~2J_20 1535 Pasteurella multocida trpB TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_1_20) 

4_2_1_20 269 Neurospora crassa AAA33616J TRYPTOPHAN SYNTHASE (EC 4_2_1_20) 

4 2_1_20 20606 Neurospora crassa trp-3 TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 

4 2_1_20 20628 Neurospora crassa trp-3 TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_1_20) 

4 2_1_20 643 Neisseria gonorrhoeae EC-trpA TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 

4_2_1_20 1681 Neisseria gonorrhoeae EC-trpB TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_l_20) 

4_2_1_20 2113 Mycobacterium tuberculosis trpB TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_l_20) 

4_2_1_20 21 14 Mycobacterium tuberculosis trpA TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2J_20) 

4 2_1_20 2172 Mycobacterium leprae TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_1_20) 

4_2_1_20 3457 Mycobacterium leprae EC-trpA TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 

4_2_1_20 3559 Mycobacterium bovis EC-trpA TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 

4_2_1_20 3560 Mycobacterium bovis EC-trpB TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_1_20) 

4_2_1_20 73 19 Klebsiella pneumoniae TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 

4 2_1_20 7320 Klebsiella pneumoniae TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 

4_2_1_20 7321 Klebsiella pneumoniae TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_1_20) 

4_2_1_20 671 Helicobacter pylori HP1277 TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 

4_2_1_20 672 Helicobacter pylon HP1278 TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_1_20) 

4_2_1_20 1 187 Helicobacter pylon J99sp|Q9ZJV0 TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 

4_2_1_20 1 188 Helicobacter pylon J99sp|Q9ZJU9 TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_1_20) 

4_2_1_20 3006 Haemophilus influenzae HI 1432 TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 

4_2_1_20 6596 Haemophilus influenzae HI1431 TRYPTOPHAN SYNTHASE (EC 4_2_1_20) 

4_2_1_20 4841 Escherichia coli trpA TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 

4_2_t_20 4842 Escherichia coli trpB TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_1_20) 

4_2_1_20 306 Corynebacterium diphthenae TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_1_20) 

4_2_1_20 307 Corynebacterium diphthenae TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 

4_2_1_20 1225 Corynebacterium diphthenae TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_1_20) 

4_2_1_20 21 1 Clostridium difficile TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_1_20) 

4_2_1_20 2033 Clostridium acetobutylicum 34267202_F2_6 TRYPTOPHAN SYNTHASE BETA CHAIN (EC 

4 2 1 20) 

4_2_1_20 2034 Clostridium acetobutylicum 34615937_F3_10 TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 

4_2_1_20) 
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4_2_1_20 164 Chlamydia trachomat.s D/UW-3/Cx EC-trpB TRYPTOPHAN SYNTHASE BETA CHAIN (EC 

l"2j"20 } 165 Chlamydia trachomat,s D/UW-3/Cx EC-trpA TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 

4 _ 2"l~202330 Campylobacter jejuni trpB TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_l_20) 
4~2~f 20 2331 Campylobacter jejuni trpA TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 
4~2~f 20 2780 Bordetella pertussis EC-trpB TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_1_20) 
4~2~f 20 2781 Bordetella pertussis EC-trpA TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 
4~2~f 20 61 13 Bordetella bronchiseptica EC-trpB TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_1_20) 
4~2~f 20 7952 Bordetella bronchiseptica EC-trpA TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 
4~2~f 20 2259 Bacillus subtihs trpA TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 4_2_1_20) 
4~2~f 20 2260 Bacillus subtilis trpB TRYPTOPHAN SYNTHASE BETA CHAIN (EC 4_2_1_20) 
4jTf 28 42 Salmonella typhimuriumtr|O31041 DIOL DEHYDRASE (DIOL DEHYDRATASE) BETA 
SUBUNIT (EC 4_2_1_28) 

4_2_1_28 43 Salmonella typhimuriumtr|O31042 DIOL DEHYDRASE (DIOL DEHYDRATASE) GAMMA 

TlTlSlSOl SahnoneUa typhi DIOL DEHYDRASE (DIOL DEHYDRATASE) GAMMA SUBUNIT (EC 

^2lL28 ) 1802 Salmonella typhi DIOL DEHYDRASE (DIOL DEHYDRATASE) BETA SUBUNIT (EC 

412111282912 Salmonella paratyphi DIOL DEHYDRASE (DIOL DEHYDRATASE) BETA SUBUNIT (EC 

4I2JI282913 Salmonella paratyphi DIOL DEHYDRASE (DIOL DEHYDRATASE) GAMMA SUBUNIT (EC 

412111287210 Salmonella paratyphi DIOL DEHYDRASE (DIOL DEHYDRATASE) BETA SUBUNIT (EC 

42JI28406 Salmonella enteritidis DIOL DEHYDRASE (DIOL DEHYDRATASE) GAMMA SUBUNIT (EC 

4I2JI 28 } 3581 Salmonella enteritidis DIOL DEHYDRASE (DIOL DEHYDRATASE) BETA SUBUNIT (EC 

4~2J~28 } 2688 Salmonella dublin DIOL DEHYDRASE (DIOL DEHYDRATASE) GAMMA SUBUNIT (EC 

4~2 J-js^O Salmonella dublm DIOL DEHYDRASE (DIOL DEHYDRATASE) BETA SUBUNIT (EC 

41211128462 Klebsiella pneumoniae DIOL DEHYDRASE (DIOL DEHYDRATASE) GAMMA SUBUNIT (EC 

IJjI 284596 Klebsiella pneumoniae DIOL DEHYDRASE (DIOL DEHYDRATASE) BETA SUBUNIT (EC 

4~2~1~3044 Salmonella typhimurium GLYCEROL DEHYDRATASE LARGE SUBUNIT (EC 4_2_1_30) 

4_2_1_30 3932 Salmonella typhimurium pduC GLYCEROL DEHYDRATASE (EC 4_2_1_30) 

4 2 1 30 1041 Salmonella typhi GLYCEROL DEHYDRATASE (EC 4_2_1_30) 

4 "2J_30 1800 Salmonella typhi GLYCEROL DEHYDRATASE LARGE SUBUNIT (EC 4_2_1_30) 

4_2_1_30 2910 Salmonella paratyphi GLYCEROL DEHYDRATASE (EC 4_2_1_30) 

4 2 1 30 291 1 Salmonella paratyphi GLYCEROL DEHYDRATASE (EC 4_2_1_30) 

4~2~r30 2914 Salmonella paratyphi GLYCEROL DEHYDRATASE LARGE SUBUNIT (EC 4_2_1_30) 

4~2~f 30 2915 Salmonella paratyphi GLYCEROL DEHYDRATASE LARGE SUBUNIT (EC 4_2_1_30) 

4~2"l"30 320 Salmonella enteritidis GLYCEROL DEHYDRATASE LARGE SUBUNIT (EC 4_2_1_30) 

4~2~1 30 405 Salmonella enteritidis GLYCEROL DEHYDRATASE LARGE SUBUNIT (EC 4_2_1_30) 

4"2~r30 3580 Salmonella enteritidis GLYCEROL DEHYDRATASE LARGE SUBUNIT (EC 4_2_1_30) 

4~2~r30 2687 Salmonella dublin GLYCEROL DEHYDRATASE LARGE SUBUNIT (EC 4_2_1_30) 

4~2_1_30 2691 Salmonella dublin GLYCEROL DEHYDRATASE LARGE SUBUNIT (EC 4_2_1_30) 

4_2_1_30 2503 Klebsiella pneumoniae GLYCEROL DEHYDRATASE (EC 4_2_1_30) 

4 2_1_30 2504 Klebsiella pneumoniae GLYCEROL DEHYDRATASE (EC 4_2_1_30) 

4 2 1 30 2505 Klebsiella pneumoniae GLYCEROL DEHYDRATASE (EC 4_2_1_30) 

4 _ 2 _ r30 4593 Klebsiella pneumoniae GLYCEROL DEHYDRATASE LARGE SUBUNIT (EC 4_2_1_30) 

4~2_1_30 4594 Klebsiella pneumoniae GLYCEROL DEHYDRATASE LARGE SUBUNIT (EC 4_2_1_30) 

4_2_1_30 4595 Klebsiella pneumoniae GLYCEROL DEHYDRATASE LARGE SUBUNIT (EC 4_2_1_30) 

4_2_1_30 4597 Klebsiella pneumoniae GLYCEROL DEHYDRATASE (EC 4_2_1_30) 

4_2_1_30 4598 Klebsiella pneumoniae GLYCEROL DEHYDRATASE (EC 4_2_1_30) 

4 2 1 30 4599 Klebsiella pneumoniae GLYCEROL DEHYDRATASE (EC 4_2_1_30) 

4^2_1_30 6395 Klebsiella pneumoniae GLYCEROL DEHYDRATASE LARGE SUBUNIT (EC 4_2_1_30) 

4 2 1 30 6396 Klebsiella pneumoniae GLYCEROL DEHYDRATASE (EC 4_2_1_30) 
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4_2_1_30 6397 Klebsiella pneumoniae GLYCEROL DEHYDRATASE (EC 4_2_!_30) 

4_2_1_32 2959 Salmonella typhimunum ttdA L(+)-TARTRATE DEHYDRATASE ALPHA SUBUNIT (EC 

4_2_I_32> 

4_2_1_32 2960 Salmonella typhimunum ttdB L(+)-TARTRATE DEHYDRATASE BETA SUBUNIT (EC 
4_2_1_32) 

4_2_1_32 4138 Salmonella typhimunum L(+)-TARTRATE DEHYDRATASE (EC 4_2_1_32) 

4_2_1_32 1862 Salmonella typhi L(+)-TARTRATE DEHYDRATASE ALPHA SUBUNIT (EC 4_2_1_32) 

4_2_1_32 1863 Salmonella typhi L(+)-TARTRATE DEHYDRATASE BETA SUBUNIT (EC 4_2_1_32) 

4_2_1_32 4874 Salmonella paratyphi L(+)-TARTRATE DEHYDRATASE ALPHA SUBUNIT (EC 4_2_1_32) 

4_2_1_32 4875 Salmonella paratyphi L(+)-TARTRATE DEHYDRATASE BETA SUBUNIT (EC 4_2_1_32) 

4_2_1_32 2334 Salmonella enteritidis L(+)-TARTRATE DEHYDRATASE ALPHA SUBUNIT (EC 4_2_1_32) 

4_2_1_32 2335 Salmonella enteritidis L(+)-TARTRATE DEHYDRATASE BETA SUBUNIT (EC 4_2_1_32) 

4_2_1_32 456 Salmonella dublin L(+)-TARTRATE DEHYDRATASE (EC 4_2_1_32) 

4_2_1_32 2660 Salmonella dublin L(+)-TARTRATE DEHYDRATASE BETA SUBUNIT (EC 4_2_l_32) 

4_2_1_32 2139 Klebsiella pneumoniae L(+)-TARTRATE DEHYDRATASE (EC 4_2_1_32) 

4_2_1_32 4489 Klebsiella pneumoniae L(+)-TARTRATE DEHYDRATASE BETA SUBUNIT (EC 4_2_1_32) 

4_2_I_32 4490 Klebsiella pneumoniae L(+)-TARTRATE DEHYDRATASE ALPHA SUBUNIT (EC 4_2_1_32) 

4_2_1_32 4491 Klebsiella pneumoniae L(+)-TARTRATE DEHYDRATASE ALPHA SUBUNIT (EC 4_2_1_32) 

4_2_1_32 2984 Escherichia coli ttdA L(+)-TARTRATE DEHYDRATASE ALPHA SUBUNIT (EC 4_2_1_32) 

4_2_1_32 2985 Escherichia coli ttdB L(+)-TARTRATE DEHYDRATASE BETA SUBUNIT (EC 4_2_1_32) 

4_2_1_32 1230 Clostridium difficile EC-ttdA L(+)-TARTRATE DEHYDRATASE (EC 4_2_1_32) 

4_2_1_32 1369 Clostndmm acetobutylicum 3909760_C1_33 L(+)-TARTRATE DEHYDRATASE (EC 4_2_1_32) 

4_2_I_32 7540 Bordetella branch iseptica EC-ttdA L(+)-TA RTRATE DEHYDRATASE (EC 4_2_1_32) 

4_2_1_33 5771 Yersinia pseudotuberculosis EC-leuC 3-ISOPROPYLMALATE DEHYDRATASE LARGE 

SUBUNIT (EC4_2_1_33) 

4_2_1_33 5772 Yersinia pseudotuberculosis EC-teuD 3-ISOPROPYLMALATE DEHYDRATASE SMALL 
SUBUNIT (EC 4_2_1_33) 

4_2_1_33 4199 Yersinia pestis EC-leuC 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT (EC 
4_2_L33) 

4_2_1_33 4200 Yersinia pestis EC-leuD 3-ISOPROPYLMALATE DEHYDRATASE SMALL SUBUNIT (EC 
4_2_1_33) 

4_2_1_33 6249 Vibrio cholerae El TorN16961 ORF03149 3-ISOPROPYLMALATE DEHYDRATASE LARGE 
SUBUNIT (EC 4_2_1_33) 

4_2J_33 6250 Vibrio cholerae El Tor N16961 ORF03150 3-ISOPROPYLMALATE DEHYDRATASE SMALL 
SUBUNIT (EC 4_2_1_33) 

4_2_1_33 355 Streptococcus pneumoniae EC-leuD 3-ISOPROPYLMALATE DEHYDRATASE SMALL 
SUBUNIT (EC 4_2_1_33) 

4 _2_1_33 1052 Streptococcus mutans EC-leuC 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT 
(EC4_2_1_33) 

4_2_1_33 1053 Streptococcus mutans EC-leuD 3-ISOPROPYLMALATE DEHYDRATASE SMALL SUBUNIT 
(EC 4_2_1_33) 

4_2_1_33 1646 Staphylococcus aureus EC-leuD 3-ISOPROPYLMALATE DEHYDRATASE SMALL SUBUNIT 
(EC4_2_1_33) 

4_2_1_33 2971 Staphylococcus aureus EC-leuC 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT 
(EC 4_2_1_33) 

4_2_1_33 566 Salmonella typhimurium leuD 3-ISOPROPYLMALATE DEHYDRATASE SMALL SUBUNIT (EC 
4_2_1_33) 

4_2_1_33 3330 Salmonella typhimurium leuC 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT 
(EC 4_2_1_33) 

4_2_1_33 5387 Salmonella typhimurium 3-ISOPROPYLMALATE DEHYDRATASE (EC 4_2_1_33) 
4_2_1_33 997 Salmonella typhi 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT (EC 4_2_1_33) 
4_2_I_33 4744 Salmonella typhi 3-ISOPROPYLMALATE DEHYDRATASE SMALL SUBUNIT (EC 4_2_1_33) 
4_2_1_33 1776 Salmonella paratyphi 3-ISOPROPYLMALATE DEHYDRATASE SMALL SUBUNIT (EC 

4_2_1_33) 

4_2_1_33 3569 Salmonella paratyphi 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT (EC 
4_2_1_33) 

4_2_1_33 1689 Salmonella enteritidis 3-ISOPROPYLMALATE DEHYDRATASE SMALL SUBUNIT (EC 
4_2_1_33) 

4_2_1_33 4396 Salmonella enteritidis 3-ISOPROPYLMALATE DEHYDRATASE (EC 4_2_1_33) 
4_2_i_33 3706 Salmonella dublin 3-ISOPROPYLMALATE DEHYDRATASE SMALL SUBUNIT (EC 

4_2J_33) 

4_2_1_33 3707 Salmonella dublin 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT (EC 4_2_1_33) 
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4_2_1_33 8475 Saccharomyces cerevisiae LEU1 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT 
(EC 4_2_1_33) 

4_2_1_33 588 Pseudomonas aeruginosa ieuD 3-ISOPROPYLMALATE DEHYDRATASE SMALL SUBUNIT (EC 
4 2133) 

4_2_1_33 1644 Pseudomonas aeruginosa leuC 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT 
(EC 4_2_1_33) 

4_2_1_33 1210 Pasteurella multocida IeuD 3-ISOPROPYLMALATE DEHYDRATASE SMALL SUBUNIT (EC 
4_2_1_33) 

4_2_I_33 1211 Pasteurella multocida leuC 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT (EC 
4_2_1_33) 

4_2_1_33 164 Neisseria gonorrhoeae EC-leuC 3-ISOPROPYLMALATE DEHYDRATASE (EC 4_2_l_33) 
4_2_1_33 166 Neisseria gonorrhoeae EC-leuD 3-ISOPROPYLMALATE DEHYDRATASE SMALL SUBUNIT 
(EC 4_2_1_33) 

4_2_1_33 3319 Mycobacterium tuberculosis IeuD 3-ISOPROPYLMALATE DEHYDRATASE SMALL SUBUNIT 
(EC 4_2_1_33) 

4_2_1_33 3320 Mycobacterium tuberculosis leuC 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT 
(EC4_2_1_33) 

4_2_1_33 3102 Mycobacterium leprae EC-leuC 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT 
(EC 4_2_1_33) 

4_2_1_33 3103 Mycobacterium lepraesp|033 1 24 3-ISOPROPYLMALATE DEHYDRATASE SMALL SUBUNIT 
(EC4_2_1_33) 

4_2_1_33 2748 Mycobacterium bovis EC-leuD 3-ISOPROPYLMALATE DEHYDRATASE SMALL SUBUNIT 
(EC4_2_1_33) 

4_2_1_33 2749 Mycobacterium bovis EC-leuC 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT 
(EC 4_2_1_33) 

4_2_1_33 3815 Klebsiella pneumoniae 3-ISOPROPYLMALATE DEHYDRATASE SMALL SUBUNIT (EC 
4_2_1_33) 

4_2_I_33 3816 Klebsiella pneumoniae 3-ISOPROPYLMALATE DEHYDRATASE SMALL SUBUNIT (EC 
4_2_1_33) 

4_2_1_33 3817 Klebsiella pneumoniae 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT (EC 
4_2_1_33) 

4_2_1_33 3818 Klebsiella pneumoniae 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT (EC 
4_2_1_33) 

4_2_1_33 4245 Klebsiella pneumoniae 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT (EC 
4_2_1_33) 

4_2_1_33 2099 Haemophilus influenzae HI0988 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT 
(EC4_2_1_33) 

4_2_1_33 9363 Haemophilus influenzae HI0989 3-ISOPROPYLMALATE DEHYDRATASE SMALL SUBUNIT 
(EC4_2_1_33) 

4_2_1_33 4318 Escherichia coli IeuD 3-ISOPROPYLMALATE DEHYDRATASE SMALL SUBUNIT (EC 

4_2_1_33) 

4_2_1_33 4319 Escherichia coli leuC 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT (EC 
4_2_1_33) 

4_2_1_33 1924 Corynebacterium diphthenae 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT (EC 
4_2_1_33) 

4_2_1_33 1925 Corynebacterium diphtheriae 3-ISOPROPYLMALATE DEHYDRATASE SMALL SUBUNIT (EC 
4_2_1_33) 

4_2_1_33 548 Clostridium difficile EC-leuD 3-ISOPROPYLMALATE DEHYDRATASE SMALL SUBUNIT (EC 

4_2_I_33) 

4_2_1_33 549 Clostridium difficile EC-leuC 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT (EC 
4_2_1_33) 

4_2_1_33 2235 Clostridium acetobutylicum 332250 17_C2_26 3-ISOPROPYLMALATE DEHYDRATASE (EC 

4_2J_33) 

4_2_1_33 2236 Clostridium acetobutylicum 48I4035_C3_29 3-ISOPROPYLMALATE DEHYDRATASE LARGE 
SUBUNIT (EC 4_2_1_33) 

4_2_1_33 1066 Campylobacter jejuni IeuD 3-ISOPROPYLMALATE DEHYDRATASE SMALL SUBUNIT (EC 

4_2_1_33) 

4_2J_33 1068 Campylobacter jejuni leuC 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT (EC 

4_2_1_33) 

4_2_1_33 518 Bordetella pertussis EC-leuC 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT (EC 

4_2_1_33) 
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4 _2_1_33 2722 Bordetella pertussis 3-1 SOP ROPY LM ALATE DEHYDRATASE LARGE SUBUNIT (EC 

4"2jl33 2723 Bordeteila pertussis 3-ISOPROPYLM ALATE DEHYDRATASE LARGE SUBUNIT (EC 

4~2~1 _ 33 2724 Bordetella pertussis 3-1SOPROPYLMALATE DEHYDRATASE (EC 4_2_1_33) 
OIC33 4026 Bordetella pertussis 3-1SOPROPYLMALATE DEHYDRATASE SMALL SUBUNIT (EC 

4~2~1~33 4027 Bordetella pertussis 3-ISOPROPYLM ALATE DEHYDRATASE (EC 4_2_l_33) 
4~2~f 33 4028 Bordetella pertussis 3-1SOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT (EC 

42 J~334687 Bordetella pertussis 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT (EC 

4~2 _1 f 33 5660 Bordetella bronchiseptica 3-ISOPROPYLMALATE DEHYDRATASE (EC 4_2_1_33) 
4~2~1~33 7336 Bordetella bronchiseptica 3-ISOPROPYLMALATE DEHYDRATASE (EC 4_2_1_33) 
OC03 7337 Bordetella bronchiseptica EC-leuD 3-ISOPROPYLMALATE DEHYDRATASE SMALL 

^U^sfo Bordered bronchiseptica 3-ISOPROPYLMALATE DEHYDRATASE SMALL SUBUNIT (EC 

42J j3°8114 Bordetella bronchiseptica EC-!euC 3-ISOPROPYLMALATE DEHYDRATASE LARGE 

TiJJilSxS BOTdetena 1 bronchiseptica 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT (EC 

4l2jl33 2819 Bacillus subtilis leuD 3-ISOPROPYLMALATE DEHYDRATASE SMALL SUBUNIT (EC 

4~2J~ 33 2820 Bacillus subtilis leuC 3-ISOPROPYLMALATE DEHYDRATASE LARGE SUBUNIT (EC 

4~2~1~402793 Salmonella typhimunum GLUCARATE DEHYDRATASE SUBUNIT (EC 4_2_1_40) 

4 _ 2~r40 3711 Salmonella typhimunum GLUCARATE DEHYDRATASE SUBUNIT (EC 4_2_1_40) 

4~2 1 40 1737 Salmonella typhi GLUCARATE DEHYDRATASE SUBUNIT (EC 4_2_1_40) 

4~2~f 40 5306 Salmonella typhi PROBABLE GLUCARATE DEHYDRATASE 2 (EC 4_2_1_40) 

4~2~f 40 2008 Salmonella paratyphi GLUCARATE DEHYDRATASE SUBUNIT (EC 4_2_1_40) 

OOI40 3412 Salmonella enteritidis GLUCARATE DEHYDRATASE SUBUNIT (EC 4_2_1_40) 

4 2 1 40 3737 Salmonella dublin GLUCARATE DEHYDRATASE (EC 4_2_1_40) 

4~2 1 40 1 163 Klebsiella pneumoniae PROBABLE GLUCARATE DEHYDRATASE (EC 4_2_1_40) 

4 _ 2"l"40 1164 Klebsiella pneumoniae PROBABLE GLUCARATE DEHYDRATASE (EC 4_2_1_40) 

4~2~1 40 2075 Klebsiella pneumoniae GLUCARATE DEHYDRATASE SUBUNIT (EC 4_2_1_40) 

4~2~f 40 2076 Klebsiella pneumoniae GLUCARATE DEHYDRATASE SUBUNIT (EC 4_2_1_40) 

4~2"l"40 2078 Klebsiella pneumoniae GLUCARATE DEHYDRATASE SUBUNIT (EC 4_2_1_40) 

4~2~1 40 2079 Klebsiella pneumoniae GLUCARATE DEHYDRATASE SUBUNIT (EC 4_2_1_40) 

4 _ 2~1~40 5659 Escherichia coli b2787 GLUCARATE DEHYDRATASE SUBUNIT (EC 4_2_1_40) 

4~2~f 40 5660 Escherichia coli b2788 PROBABLE GLUCARATE DEHYDRATASE (EC 4_2_1_40) 

4~2 1 40 250 Bacillus subtilis ycbF GLUCARATE DEHYDRATASE SUBUNIT (EC 4_2_1_40) 

4~2J J" 247 Bacillus subtilis ycbC 5-DEHYDRO-4-DEOXYGLUCARATE DEHYDRATASE (EC 4_2_1_41) 

4_2_1_42 4594 Salmonella typhimunum yhaG D-GALACTARATE DEHYDRATASE (EC 4_2_1_42) 

4_2_1_42 1758 Salmonella typhi D-GALACTARATE DEHYDRATASE (EC4_2_1_42) 

4_2_1_42 5794 Salmonella paratyphi D-GALACTARATE DEHYDRATASE (EC 4_2_1_42) 

4_2_1_42 2192 Salmonella enteritidis D-GALACTARATE DEHYDRATASE (EC 4_2_1_42) 

4_2_1_42 799 Salmonella dublin D-GALACTARATE DEHYDRATASE (EC 4_2_1_42) 

4 2_1_42 31 16 Klebsiella pneumoniae D-GALACTARATE DEHYDRATASE (EC 4_2_1_42) 

4 2 1_42 31 17 Klebsiella pneumoniae D-GALACTARATE DEHYDRATASE (EC 4_2_1_42) 

4_2_l_42 3052 Escherichia coli yhaG D-GALACTARATE DEHYDRATASE (EC 4_2_1_42) 

4 2 1 42 252 Bacillus subtilis ycbH D-GALACTARATE DEHYDRATASE (EC 4_2_1_42) 

4~2_1_45 9 Yersinia pseudotuberculosis BS-yfnG CDP-GLUCOSE 4,6-DEHYDRATASE (EC 4_2_1_45) 

4 2 1_45 2641 Yersinia pestis BS-yfnG CDP-GLUCOSE 4,6-DEHYDRATASE (EC 4_2_1_45) 

4 2_1_45 6487 Salmonella typhimunum rfbG CDP-GLUCOSE 4,6-DEHYDRATASE (EC 4_2_1_45) 

4 2 1 45 627 Salmonella typhi CDP-GLUCOSE 4,6-DEHYDRATASE (EC 4_2_1_45) 

4_2_1_45 4897 Salmonella paratyphi CDP-GLUCOSE 4,6-DEHYDRATASE (EC 4_2_1_45) 

4 2_1_45 1374 Salmonella enteritidis CDP-GLUCOSE 4,6-DEHYDRATASE (EC 4_2_1_45) 

4_2_1_45 728 Bacillus subtilis yfnG CDP-GLUCOSE 4,6-DEHYDRATASE (EC 4_2_1_45) 

4_2_1_49 5599 Yersinia pseudotuberculosis UROCANATE HYDRATASE (EC4_2_1_49) 

4 2 1 49 2965 Yersinia pestis BS-hutU UROCANATE HYDRATASE (EC 4_2_1_49) 

4~2 1 49 5029 Vibrio cholerae El Tor N 16961 ORF01563 UROCANATE HYDRATASE (EC4_2_1 J19) 
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4 _2J_ 49 1 121 Streptococcus pyogenes hutU UROCANATE HYDRATASE (EC 4_2_l_49) 
4_2_1_49 3183 Staphylococcus aureus UROCANATE HYDRATASE (EC 4_2_1_49) 
4_2_1_49 3272 Staphylococcus aureus UROCANATE HYDRATASE (EC 4_2_1_49) 
4 2149 1605 Salmonella typhimunum UROCANATE HYDRATASE (EC4_2_1_49) 
4_2_1_49 7062 Salmonella typhimurium UROCANATE HYDRATASE (EC 4_2_1_49) 
4_2_1_49 3593 Salmonella typhi UROCANATE HYDRATASE (EC 4_2_1_49) 
4_2_1_49 1883 Salmonella paratyphi UROCANATE HYDRATASE (EC 4_2_1_49) 
4_2_1_49 1884 Salmonella paratyphi UROCANATE HYDRATASE (EC 4_2_1_49) 
4_2_1_49 1885 Salmonella paratyphi UROCANATE HYDRATASE (EC 4_2_1_49) 
4_2_1_49 2381 Salmonella ententidis UROCANATE HYDRATASE (EC 4_2_1_49) 
4_2_1_49 3647 Salmonella dublm UROCANATE HYDRATASE (EC 4_2_1_49) 
4_2_1_49 7888 Pseudomonas aeruginosa hutU UROCANATE HYDRATASE (EC 4_2_1_49) 
4_2_1_49 637 Porphyromonas gingivalis BS-hutU UROCANATE HYDRATASE (EC 4_2_1_49) 
4_2_1_49 4381 Klebsiella pneumoniae UROCANATE HYDRATASE (EC 4_2_1_49) 
4_2_1_49 3929 Bacillus subtilis hutU UROCANATE HYDRATASE (EC 4_2_1_49) 

4_2_1_51 6915 Yersinia pseudotuberculosis EC-pheA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC 4_2_1_5 1 ) 

4_2_1_51 2830 Yersinia pestis EC-pheA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC 4_2_1_51) 

4_2_1_5 1 3649 Yersinia pestis PREPHENATE DEHYDRATASE (EC 4_2_1_51) 

4_2_1_51 4563 Vibrio cholerae El Tor N16961 ORF00951 CHORISMATE MUTASE (EC 5_4_99_5) / 

PREPHENATE DEHYDRATASE (EC4_2_1_51) 

4_2_1_51 392 Streptococcus pneumoniae EC-pheA PREPHENATE DEHYDRATASE (EC 4_2_1_51) 
4_2_1_5 1 561 Streptococcus mutans EC-pheA PREPHENATE DEHYDRATASE (EC 4_2_1_5 1) 
4_2_1_5 1 2031 Staphylococcus aureus EC-pheA PREPHENATE DEHYDRATASE (EC 4_2_1_51) 
4_2_1_5 1 3905 Salmonella typhimurium pheA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC 4_2_1_5 1) 

4_2_1_51 1837 Salmonella typhi CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE DEHYDRATASE 
(EC4_2_1_51) 

4_2_1_51 1601 Salmonella paratyphi CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE ' 
DEHYDRATASE (EC 4_2_1_5 1) 

4_2_1_5 1 79 Salmonella enteritidis CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE DEHYDRATASE 
(EC4_2_1_51) 

4_2_1_51 2614 Saccharomyces cerevisiae PHA2 PREPHENATE DEHYDRATASE (EC 4_2_1_51) 

4_2 J_5 1 3027 Pseudomonas aeruginosa pheA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 

DEHYDRATASE (EC4_2J_51) 

4_2_1_5 1 572 Pasteurella multocida pheA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC 4_2_1_5 1 ) 

4_2_1_51 1366 Neissena gonorrhoeaesp|Q9ZHY3 CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC 4_2_1_51) 

4_2_1_51 307 Mycobacterium tuberculosis pheA PREPHENATE DEHYDRATASE (EC 4_2_1_51) 
4_2_1_51 1610 Mycobacterium leprae EC-pheA PREPHENATE DEHYDRATASE (EC 4_2_1_51) 
4_2_l_5l 846 Mycobacterium bovis EC-pheA PREPHENATE DEHYDRATASE (EC 4_2_1_51) 
4_2_1_51 7342 Klebsiella pneumoniae CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC 4_2_1_5 1 ) 

4_2_1_51 5998 Haemophilus influenzae HI 1 145 CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC 4_2_1_5 1) 

4_2_1_51 281 Haemophilus ducreyi EC-pheA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC 4_2_t_5 1 ) 

4_2_1_51 2535 Escherichia coll pheA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC 4_2_1_5 1) 

4_2_1_51 2257 Enterococcus faecium (DOE) PREPHENATE DEHYDRATASE (EC 4_2_1_51) 
4_2_l_5 1 2194 Enterococcus faecalis EC-pheA PREPHENATE DEHYDRATASE (EC 4_2_1_51) 
4_2_1_5 1 2 1 50 Corynebactenum diphthenae PREPHENATE DEHYDRATASE (EC 4_2_1_5 1 ) 
4_2_1_51 2417 Clostridium difficile EC-pheA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC 4_2_1_5 1) 

4_2_1_51 732 Clostridium acetobutylicum 16601575_C1_44 PREPHENATE DEHYDRATASE (EC 4_2_1_51) 
4_2_1_51 2276 Campylobacter jejuni pheA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC4_2_1_51) 

4_2_1_5 1 1 95 Bordetella pertussis EC-pheA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC 4_2_1_5 1 ) 
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4_2_1_51 2692 Bordetella pertussis CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE DEHYDRATASE 

fjj-jldw Bordetella pertussis CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE DEHYDRATASE 

f_ 2jjlV356 Bordeteila bronchiseptica CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC 4_2_1_5 1) 

4 2 1 51 2784 Bacillus subtilis pheA PREPHENATE DEHYDRATASE (EC 4_2_1_51) 
4~2~f 52 5705 Yersinia pseudotuberculosis EC-dapA DIHYDRODI PICOLIN ATE SYNTHASE (EC 4_2_1_52) 
4~2~f 52 281 Yersinia pestis EC-dapA DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
42JJ2 5944 Vibrio cholerae El TorN16961 ORF02728 DIHYDRODIPICOLINATE SYNTHASE (EC 

4~2~!~52 1356 Streptococcus pneumoniae EC-dapA DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4~2~f 52 1765 Streptococcus mutans EC-dapA DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4~2~f 52 1398 Staphylococcus aureus EC-dapA DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4~2~f 52 1737 Salmonella typhimurium dapA DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4~2~f 52 2684 Salmonella typhimurium DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4~2~1 52 1296 Salmonella typhi DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4~2~f 52 4037 Salmonella paratyphi DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4 _ 2~r52 4038 Salmonella paratyphi DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4 _ 2~r52 2837 Salmonella enteritidis DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4~2~f 52 2559 Salmonella dublin DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4~2~f 52 420 Rickettsia prowazekii RP429 DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4 _ 2~f 52 4294 Pseudomonas aeruginosa PA0223 DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4~2~f 52 5773 Pseudomonas aeruginosa PA1254 DIHYDRODIPICOLINATE SYNTHASE (EC4_2_1_52) 
4~2~f 52 7176 Pseudomonas aeruginosa dapA DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4~2~f 52 7818 Pseudomonas aeruginosa PA4188 DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4~2~f 52 1241 Porphyromonas gingivalis EC-dapA DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4~2~f 52 645 Pasteurella multocida dapA DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4~2~f 52 546 Neisseria gonorrhoeae EC-dapA DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4~2~f 52 4893 Mycobacterium tuberculosis dapA DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4 - 2~f 52 158 Mycobacterium leprae EC-dapA DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1„52) 
4~2~f 52 2884 Mycobacterium bovis EC-dapA DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4~2~l 52 3365 Klebsiella pneumoniae DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4~2~r52 8541 Klebsiella pneumoniae DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_l_52) 
4~2~f 52 419 Helicobacter pylori HP1013 DIHYDRODIPICOLINATE SYNTHASE (EC4_2_1_52) 
4~2~r52 412 Helicobacter pylori J99 dapA DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4 _ 2 _ f 52 4233 Haemophilus influenzae HI0255 DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4~2~r52 1034 Haemophilus ducreyi EC-dapA DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4 _ 2~r52 259 Escherichia coli yagE DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_l_52) 
4~2~1 52 5503 Escherichia coli dapA DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_l_52) 
4"2~f 52 6423 Escherichia coli yjhH DIHYDRODIPICOLINATE SYNTHASE (EC4_2_1_52) 
4~2~r52 1725 Enterococcus faecium (DOE) DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4~2 _ r52 2022 Enterococcus faecalis EC-dapA DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4~2"~f 52 1 1 10 Corynebactenum diphtheriae DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4 _ 2 _ 1 52 1849 Corynebacterium diphtheriae DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4 _ 2 _ r52 1032 Clostndium difficile DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4 _ 2 _ 1_52 1034 Clostridium difficile DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4 2 1 52 1072 Clostridium difficile DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4~2~! 52 2271 Clostridium difficile DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4J2JJ2 804 Clostridium acetobutylicum 25820327_F3_23 DIHYDRODIPICOLINATE SYNTHASE (EC 

42JI52 3322 Clostridium acetobutylicum 33450_C1_5 DIHYDRODIPICOLINATE SYNTHASE (EC 

4VC52 343 Chlamydia trachomatis D/UW-3/Cx EC-dapA DIHYDRODIPICOLINATE SYNTHASE (EC 

4~2"l~52 ) 802 Chlamydia pneumoniae AR39 CP0802 DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4 _ 2~f 52 972 Chlamydia pneumoniae CWL029 dapA DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4 2_1_52 425 Campylobacter jejuni dapA DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4 2 1 52 580 Campylobacter jejuni Q0481 DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_!_52) 
4XC52 315 Bordetella pertussis EC-dapA DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4 2 152 4273 Bordetella pertussis DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
4_2_1_52 6595 Bordetella bronchiseptica DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 
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4 2 1 52 7186 Bordetella bronchiseptica DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 

4~2~f 52 7482 Bordetella bronchiseptica EC-dapA DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 

4 2 1 52 1677 Bacillus subtilis dapA DIHYDRODIPICOLINATE SYNTHASE (EC 4_2_1_52) 

4_2_1_55 3151 Pseudomonas aeruginosa PA2767 3-HYDROXBUTYRYL-COA DEHYDRATASE (EC 4_2_1_55) 

4_2_1_55 5498 Pseudomonas aeruginosa PA2890 3-HYDROXYBUTYRYL-COA DEHYDRATASE (EC 

4 2 1 55) 

4_2_1_55 6815 Pseudomonas aeruginosa PA0745 3-HYDROXYBUTYRYL-COA DEHYDRATASE (EC 

4_2_1_55) 

4 _2_1_55 2691 Mycobacterium tuberculosis echA18 3-HYDROXYBUTYRYL-COA DEHYDRATASE (EC 
4 2_1_55) 

4_2_1_55 2807 Mycobacterium tuberculosis echA20 3-HYDROXYBUTYRYL-COA DEHYDRATASE (EC 
4_2_1_55) 

4 2 1 55 5 10 Mycobacterium bovis 3-HYDROXYBUTYRYL-COA DEHYDRATASE (EC 4_2_1_55) 
4 2_1_55 6320 Klebsiella pneumoniae 3-HYDROXBUTYRYL-COA DEHYDRATASE (EC 4_2_1_55) 
4_2J_55 6321 Klebsiella pneumoniae 3-HYDROXBUTYRYL-COA DEHYDRATASE (EC 4_2_1_55) 
4_2_1_55 1353 Escherichia coli M393 3-HYDROXBUTYRYL-COA DEHYDRATASE (EC 4_2_1_55) 
4 2_1_55 822 Clostridium difficile 3-HYDROXYBUTYRYL-COA DEHYDRATASE (EC 4_2_1_55) 
4_2_1_55 532 Clostridium acetobutylicum 32812_C1_69 3-HYDROXYBUTYRYL-COA DEHYDRATASE (EC 
4_2_1_55) 

4_2_1_55 146 Bordetella pertussis 3-HYDROXYBUTYRYL-COA DEHYDRATASE (EC 4_2_1_55) 
4_2_1_55 176 Bordetella pertussis 3-HYDROXYBUTYRYL-COA DEHYDRATASE (EC 4_2_1_55) 
4 2_1_55 6532 Bordetella bronchiseptica 3-HYDROXYBUTYRYL-COA DEHYDRATASE (EC 4_2_1_55) 
4 2 1 55 6859 Bordetella bronchiseptica 3-HYDROXYBUTYRYL-COA DEHYDRATASE (EC 4_2_1_55) 
4_2_1_55 7942 Bordetella bronchiseptica 3-HYDROXYBUTYRYL-COA DEHYDRATASE (EC 4_2_1_55) 
4_2_1_55 1821 Bacillus subtilis yngF 3-HYDROXYBUTYRYL-COA DEHYDRATASE (EC 4_2_1_55) 
4_2_1_55 2848 Bacillus subtilis ysiB 3-HYDROXYBUTYRYL-COA DEHYDRATASE (EC 4_2_1_55) 
4_2_1_6 5846 Salmonella typhimurium GALACTONATE DEHYDRATASE (EC 4_2_1_6) 
4_2_1_6 1 10 Salmonella paratyphi 2-DEHYDRO-3-DEOXYPHOSPHOGALACTONATE ALDOLASE (EC 
4_1_2_21) / GALACTONATE DEHYDRATASE (EC 4_2_1_6) 

4_2_1_6 4107 Salmonella enteritidis GALACTONATE DEHYDRATASE (EC 4_2_1_6) 
4_2_1_6 3832 Salmonella dublin GALACTONATE DEHYDRATASE (EC 4_2_1_6) 

4_2_1_6 6545 Escherichia coli yidU 2-DEHYDRO-3-DEOXYPHOSPHOGALACTONATE ALDOLASE (EC 
4 1 2 21) /GALACTONATE DEHYDRATASE (EC 4_2_1_6) 

4_2_1_60 151 Yersinia pestis 3-HYDROXYDECANOYL-[ACYL-CARRIER-PROTEIN] DEHYDRATASE (EC 

4_2_1_60) 

4_2_1_60 3762 Yersinia pestis EC-fabA 3-HYDROXYDECANOYL-[ACYL-CARRIER-PROTEIN] 
DEHYDRATASE (EC 4_2_1_60) 

4_2_1_60 5295 Vibrio cholerae El Tor N16961 ORF01901 3-HYDROXYDECANOYL-[ACYL-CARRIER- 
PROTEIN] DEHYDRATASE (EC 4_2_1_60) 

4_2_1_60 1624 Salmonella typhimurium fabA 3-HYDROXYDECANOYL-[ACYL-CARRIER-PROTEIN] 
DEHYDRATASE (EC 4_2_1_60) 

4_2_1_60 4141 Salmonella typhi 3-HYDROXYDECANOYL-[ACYL-CARRIER-PROTEIN] DEHYDRATASE 
(EC 4_2_1_60) 

4_2_1_60 5226 Salmonella paratyphi 3-HYDROXYDECANOYL-[ACYL-CARRJER-PROTEIN] 
DEHYDRATASE (EC 4_2_1_60) 

4_2_1_60 2035 Salmonella enteritidis 3-HYDROXYDECANOYL-[ACYL-CARRIER-PROTEIN] 
DEHYDRATASE (EC 4_2_1_60) 

4_2_1_60 3001 Pseudomonas aeruginosa fabA 3-HYDROXYDECANOYL-[ACYL-CARRIER-PROTEIN] 
DEHYDRATASE (EC 4_2_1_60) 

4_2_1_60 1496 PasteurellamultocidafabA 3-HYDROXYDECANOYL-[ACYL-CARRIER-PROTEIN] 
DEHYDRATASE (EC 4_2_1_60) 

4_2_1_60 5476 Klebsiella pneumoniae 3-HYDROXYDECANOYL-[ACYL-CARRJER-PROTEIN] 
DEHYDRATASE (EC 4_2_1_60) 

4_2_1_60 2804 Haemophilus influenzae HI1325 3-HYDROXYDECANOYL-[ACYL-CARRIER-PROTEIN] 
DEHYDRATASE (EC 4_2_1_60) 

4_2_1_60 1367 Haemophilus ducreyi EC-fabA 3-HYDROXYDECANOYL-[ACYL-CARRIER-PROTEIN] 
DEHYDRATASE (EC 4_2 J_60) 

4_2_1_60 4700 Escherichia coli fabA 3-HY DROX YDEC ANOYL-[ AC YL-C A RRI ER-PROTEIN] 
DEHYDRATASE (EC 4_2_1_60) 

4_2_1_61 47 Saccharomyces cerevisiae FAS1 FATTY ACID SYNTHASE, SUBUNIT BETA (EC 2_3_1_86) 
[INCLUDES: 3- HYDROXYPALMITOYL-[ACYL-CARRIER-PROTEIN] DEHYDRATASE (EC 4_2_l_61) ; 
ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE [NADH] (EC 1_3_1_9) ; [ACYL- CARRIER-PROTEIN] 
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ACETYLTRANSFERASE (EC 2_3_1_38) , [ACYL-CARRIER- PROTEIN] MALONYLTRANSFERASE (EC 
2 3 1 39) ■ S-ACYL FATTY ACID SYNTHASE THIOESTERASE (EC 3_1_2_14) ] 

4~2~f 61 3198 Mycobactenum tuberculosis fas FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 

2~3~f38- EC2_3_1_39; EC 2_3_1_41; EC 1_1_1_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

4~2~1 6U599 Mycobactenum leprae FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_l_38; 

EC 2 3 1 39- EC 2 3 1 41; EC 1JJJ0O; EC 4_2_1_61; EC 1_3_1_10; EC 3_l_2_14] 

4 2 T_61 2377 Mycobactenum leprae FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; 

EC 2 3_1_39; EC 2_3_l_41; EC l_l_l_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

4_2_1_61 2378 Mycobactenum leprae FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; 

EC 2 3 1 39; EC 2_3_1_41; EC 1_1_1_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

4 2_T_61 2541 Mycobacterium bovis FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; EC 
2 3 1 39;EC2_3_l_41;ECl_l_l_100;EC4_2_l_61;ECl_3_i_10;EC3_l_2J4] 

4~2_1_61 2542 Mycobactenum bovis FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; EC 
2 3 1 39 EC2_3_1_41;EC1_1_1_100;EC4_2_1_61;EC1_3_1_10;EC3_1_2_14] 

4JL_\~_6\ 3303 Mycobacterium bovis FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 2_3_1_38; EC 

2 3 1 39-EC2_3_l_41;ECl_lJ_100;EC4_2_l_61;ECl_3_l_10;EC3_l_2_14] 

4~2 1 61 2484 Corynebactenum diphtheriae FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: EC 

2~3 1_38; EC 2_3_1_39; EC 2_3_1_41; EC 1JJJ00; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 

4_2_1_7 5291 Yersinia pseudotuberculosis EC-uxaA ALTRONATE HYDROLASE (EC 4_2_1_7) 

4_2_1_7 3855 Yersinia pestis EC-uxaA ALTRONATE HYDROLASE (EC 4_2_1_7) 

4_2_1_7 4662 Yersinia pestis ALTRONATE HYDROLASE (EC 4_2_1_7) 

4 2_1_7 6395 Salmonella typhimurium ALTRONATE HYDROLASE (EC 4_2_1_7) 

4_2_1_7 6396 Salmonella typhimurium ALTRONATE HYDROLASE (EC 4_2_1_7) 

4_2_1_7 6397 Salmonella typhimurium ALTRONATE HYDROLASE (EC 4_2_1_7) 

4_2_1_7 915 Salmonella typhi ALTRONATE HYDROLASE (EC 4_2_1_7) 

4_2_1_7 4831 Salmonella typhi ALTRONATE HYDROLASE (EC 4_2_1_7) 

4_2_1_7 3604 Salmonella paratyphi ALTRONATE HYDROLASE (EC 4_2_1_7) 

4_2_1_7 3605 Salmonella paratyphi ALTRONATE HYDROLASE (EC 4_2_1_7) 

4_2_1_7 5793 Salmonella paratyphi ALTRONATE HYDROLASE (EC 4_2_1_7) 

4_2_1_7 2804 Salmonella enteritidis ALTRONATE HYDROLASE (EC 4_2_1_7) 

4_2_1_7 51 14 Salmonella enteritidis ALTRONATE HYDROLASE (EC 4_2_1_7) 

4_2_1_7 4215 Salmonella dublin ALTRONATE HYDROLASE (EC 4_2_1_7) 

4_2_1_7 4069 Klebsiella pneumoniae ALTRONATE HYDROLASE (EC 4_2_1_7) 

4_2_1_7 4070 Klebsiella pneumoniae ALTRONATE HYDROLASE (EC 4_2_l_7) 

4_2_1_7 4071 Klebsiella pneumoniae ALTRONATE HYDROLASE (EC 4_2_1_7) 

4_2_1_7 4072 Klebsiella pneumoniae ALTRONATE HYDROLASE (EC 4_2_1_7) 

4_2_1_7 4073 Klebsiella pneumoniae ALTRONATE HYDROLASE (EC 4_2_1_7) 

4 2_1_7 5823 Escherichia coli uxaA ALTRONATE HYDROLASE (EC 4_2_1_7) 

4_ 2 _1_7 1910 Enterococcus faecium (DOE) EC-uxaA ALTRONATE HYDROLASE (EC 4_2_1_7) 

4_2_1_7 1537 Clostridium difficile ALTRONATE HYDROLASE (EC 4_2_1_7) 

4_2_1_7 1538 Clostridium difficile ALTRONATE HYDROLASE (EC 4_2_1_7) 

4_2_1_7 2269 Clostridium difficile ALTRONATE HYDROLASE (EC 4_2_1_7) 

4_2_1_7 1099 Clostridium acetobutylicum 34620885_C1_52 ALTRONATE HYDROLASE (EC 4_2_1_7) 

4_2_1_7 576 Campylobacter jejuni uxaA' ALTRONATE HYDROLASE (EC 4_2_1_7) 

4_2_1_7 579 Campylobacter jejuni uxaA' ALTRONATE HYDROLASE (EC 4_2_1_7) 

4_2_1_7 1240 Bacillus subtilis yjmJ ALTRONATE HYDROLASE (EC4_2_1_7) 

4_2_1_8 4452 Yersinia pseudotuberculosis EC-uxuA MANNONATE DEHYDRATASE (EC 4_2_1_8) 

4_2_1_8 791 Yersinia pestis EC-uxuA MANNONATE DEHYDRATASE (EC4_2_1_8) 

4_2_1_8 448 Streptococcus equi EC-uxuA MANNONATE DEHYDRATASE (EC 4_2_1_8) 

4_2_1_8 6664 Salmonella typhimurium uxuA MANNONATE DEHYDRATASE (EC 4_2_1_8) 

4_2_1_8 5342 Salmonella typhi MANNONATE DEHYDRATASE (EC 4_2_1_8) 

4_2_1_8 5507 Salmonella paratyphi MANNONATE DEHYDRATASE (EC 4_2_1_8) 

4_2_1_8 5508 Salmonella paratyphi MANNONATE DEHYDRATASE (EC 4_2_1_8) 

4_2_1_8 1937 Salmonella enteritidis MANNONATE DEHYDRATASE (EC 4_2_1_8) 

4_2_1_8 762 Salmonella dublin MANNONATE DEHYDRATASE (EC 4_2_1_8) 

4_2_1_8 926 Klebsiella pneumoniae MANNONATE DEHYDRATASE (EC 4_2_1_8) 

4_2_1_8 927 Klebsiella pneumoniae MANNONATE DEHYDRATASE (EC 4_2_1_8) 

4_2_1_8 3839 Klebsiella pneumoniae MANNONATE DEHYDRATASE (EC 4_2_1_8) 

4_2_1_8 3840 Klebsiella pneumoniae MANNONATE DEHYDRATASE (EC 4_2_1_8) 

4_2_1_8 122 Haemophilus influenzae HI0055 MANNONATE DEHYDRATASE (EC 4_2_1_8) 

4_2_1_8 4205 Escherichia coli uxuA MANNONATE DEHYDRATASE (EC 4_2_1_8) 

4_2_1_8 3135 Enterococcus faecium (DOE) MANNONATE DEHYDRATASE (EC 4_2_1_8) 
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4 2 1 8 3519 Enterococcus faecium (DOE) MANNONATE DEHYDRATASE (EC 4_2_1_8) 

4~2~1 8 830 Enterococcus faecalis EC-uxuA MANNONATE DEHYDRATASE (EC 4_2_1_8) 

4 ~2~L8 2081 Clostridium acetobutyhcum 19535877_Fl_4 MANNONATE DEHYDRATASE (EC 4_2_1_8) 

4 2 18 1235 Bacillus subtilis yjmE MANNONATE DEHYDRATASE (EC 4_2_t_8) 

4~2~f 84 560 Mycobactenum tuberculosis Rv0106 NITRILE HYDRATASE SUBUN1T BETA (EC 4_2_1_84) 

4~2~1 84 2975 Mycobactenum bovis BS-yciC NITRILE HYDRATASE SUBUNIT BETA (EC 4_2_1_84) 

4XC89 3943 Salmonella typhimunum caiB L-CARNITINE DEHYDRATASE (EC 4_2_1_89) 

4 2_1_89 3203 Salmonella typhi L-CARNITINE DEHYDRATASE (EC 4_2_1_89) 

4_2_1_89 2563 Salmonella paratyphi L-CARNITINE DEHYDRATASE (EC 4_2_1J9) 

4_2_1_89 2553 Salmonella ententidis L-CARNITINE DEHYDRATASE (EC 4_2_1_89) 

4 2 1 89 4299 Escherichia coli caiB L-CARNITINE DEHYDRATASE (EC 4_2_1_89) 

4~2 t_9 8029 Yersinia pseudotuberculosis EC-ilvD DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4 2 1 9 3873 Yersinia pestis EC-ilvD DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4~2~1 9 3912 Vibrio cholerae El Tor N16961 ORF00055 DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4 2 1 9 486 Streptococcus pneumoniae EC-ilvD DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4~2 J_9 1 176 Streptococcus mutans EC-ilvD DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 1641 Staphylococcus aureus EC-ilvD DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4 2 1 9 2086 Salmonella typhimunum ilvD DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4~2~1_9 2682 Salmonella typhimurium DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 2256 Salmonella typhi DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 3931 Salmonella paratyphi DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4 2 1 9 3311 Salmonella ententidis DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4~2_1_9 4150 Salmonella enteritidis DIHYDROXY-ACID DEHYDRATASE (EC4_2_1_9) 

4_2_1_9 2561 Salmonella dublin DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4 2 1 9 3158 Salmonella dublin DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4~2~1_9 1997 Saccharomyces cerevisiae ILV3 DIHYDROXY-ACID DEHYDRATASE, MITOCHONDRIAL 

PRECURSOR (EC 4_2_1_9) 

4 2_1_9 5294 Pseudomonas aeruginosa ilvD DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 687 Pasteurella multocida ilvD DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4 2 J_9 632 Neisseria gonorrhoeae DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 5176 Mycobacterium tuberculosis ilvD DIHYDROXY-ACID DEHYDRATASE (EC4_2_1_9) 

4_2_1_9 2902 Mycobactenum leprae EC-ilvD DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 3351 Mycobactenum leprae DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 576 Mycobacterium bovis EC-ilvD DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2 J_9 577 Mycobacterium bovis DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 4959 Klebsiella pneumoniae DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 4961 Klebsiella pneumoniae DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 8890 Haemophilus influenzae HI0738 DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 260 Eschenchia coli yagF DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 3683 Escherichia coh ilvD DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 6509 Escherichia coli yjhG DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 376 Corynebacterium diphthenae DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4 2 1 9 1089 Clostridium difficile EC-ilvD DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2J_9 808 Clostridium acetobutyhcum 34178200_F3_25 DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 809 Clostridium acetobutyhcum 42216_F2_14 DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 2233 Clostridium acetobutyhcum 5133562_C3_30 DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 1116 Campylobacter jejuni ilvD DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 1729 Bordetella pertussis DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 1730 Bordetella pertussis DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 21 18 Bordetella pertussis DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 2836 Bordetella pertussis EC-ilvD DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 3077 Bordetella pertussis DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4 2_1_9 3988 Bordetella pertussis DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 5399 Bordetella bronchiseptica EC-ilvD DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 5435 Bordetella bronchiseptica DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_9 2185 Bacillus subtilis ilvD DIHYDROXY-ACID DEHYDRATASE (EC 4_2_1_9) 

4_2_1_90 5362 Escherichia coli b2247 L-rhamnonate dehydratase (EC 4_2_1_90) 

4_2_2_1 959 Streptococcus pyogenes hylA HYALURONATE LYASE PRECURSOR (EC 4_2_2_1) 

4_2_2_1 722 Streptococcus pneumoniae HYALURONATE LYASE PRECURSOR (EC 4_2_2_1) 

4_2_2_1 1097 Streptococcus equi HYALURONATE LYASE PRECURSOR (EC 4_2_2_1) 

4_2_2_1 136 Staphylococcus aureussp|Q59801 HYALURONATE LYASE PRECURSOR (EC 4_2_2J) 

4_2_2_1 67 Enterococcus faecalis HYALURONATE LYASE PRECURSOR (EC 4_2_2_1) 
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4_ 2 _2_1 1909 Enterococcus faecaiis HYALURONATE LYASE PRECURSOR (EC 4_2_2_1) 
4 2 2 10 1863 Bacillus subtihs pelB PECTIN LYASE (EC 4_2_2_10) 

4~2~2~2 72 Yersinia pseudotuberculosis PERIPLASMS PECTATE LYASE PRECURSOR (EC 4_2_2_2) 
4_2_2_2 4214 Yersinia pestis PERIPLASMS PECTATE LYASE PRECURSOR (EC 4_2_2_2) 
4_2_2_2 1 Clostridium acetobutyhcum 24642 132_F2_25 pectate lyase (EC 4_2_2_2) precursor - Erwinia 
chrysanthemi 

4_2_2_2 2612 Clostridium acetobutylicum 34275312_C1_10 PECTATE LYASE C (EC 4_2_2„2) 
4_2_2_2 756 Bacillus subtilis pel PECTATE LYASE (EC 4_2_2_2) 
4_2_2_2 3490 Bacillus subtilis yvpA PECTATE LYASE (EC 4_2_2_2) 

4 2 2 3 1653 Pseudomonas aeruginosa algL ALGINATE LYASE PRECURSOR (EC 4_2_2_3) 

4 _ 2l2_3 8406 Pseudomonas aeruginosa PA 1784 ALGINATE LYASE PRECURSOR (EC 4_2_2_3) 

4_2_2_3 8559 Pseudomonas aeruginosa PA1 167 ALGINATE LYASE PRECURSOR (EC 4_2_2_3) 

4_2_2_6 3752 Yersinia pestis OLIGOGALACTURONATE LYASE (EC 4_2_2_6) 

4 2 2_6 6161 Klebsiella pneumoniae OLIGOGALACTURONATE LYASE (EC 4_2_2_6) 

4_2_2_9 7092 Yersinia pseudotuberculosis EXOPOLYGALACTURONATE LYASE (EC 4_2_2_9) 

4 2 2 9 708 Yersinia pestis EXOPOLYGALACTURONATE LYASE (EC 4_2_2_9) 

4jf O 2666 Enterococcus faecium (DOE) EXOPOLYGALACTURONATE LYASE PRECURSOR (EC 

4 2 2 9) 

4Y99J0 1236 Streptococcus pneumoniae O- AC ETYLHOMOSERINE SULFHYDRYLASE (EC 4_2_99_10) / 
O-ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4_2_99_10 974 Streptococcus mutans O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 4_2_99_10) / O- 
ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4_2_99_10 4079 Saccharomyces cerevisiae MET17 O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 
4 2 99_10)/ O-ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4_2_99_10 1621 Pseudomonas aeruginosa metY O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 
4 2 99 10) / O-ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4~ 2 >9~10 659 Pasteurella multocida metC_l O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 4_2_99_10) / 
O-ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4_2_99_10 5138 Mycobacterium tuberculosis metC O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 
4 2 99 10) /O-ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4JC99J0 1554 Mycobacterium bovis O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 4_2_99_10) / O- 
ACETYLSERINE SULFHYDRYLASE (EC4_2_99_8) 

4_2_99_10 560 Corynebactenum diphtheriae O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 4_2_99_10) / 
O-ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4_2_99_10 2428 Clostridium difficile O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 4_2_99_10) / O- 
ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4_2_99J0 437 Clostridium acetobutylicum 36520263_C1_73 O-ACETYLHOMOSERINE (THIOL) -LYASE (EC 
4 2 99 10) 

4 ~2J)9_10 455 Clostridium acetobutylicum 1368802_C2_86 O-ACETYLHOMOSERINE SULFHYDRYLASE 
(EC 4 2 99_10)/ O-ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4_2_99_10 1079 Campylobacter jejuni metY O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 4_2_99_10) / 
O-ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4_2_99_10 3913 Bordetella pertussis O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 4_2_99_10) / O- 
ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4_2_99_10 83 Bordetella bronchiseptica O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 4_2_99_10) / O- 
ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4_2_99_10 91 19 Bordetella bronchiseptica O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 4_2_99_10) / O- 
ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4 2 99_11 6467 Yersinia pseudotuberculosis EC-yccG METHYLGLYOXAL SYNTHASE (EC 4_2_99_11) 

4 2 9911 7217 Vibno cholerae El Tor N16961ORFA00406 METHYLGLYOXAL SYNTHASE (EC 4_2_99_11) 

4_2_99_1 1 2906 Salmonella typhimurium mgsA METHYLGLYOXAL SYNTHASE (EC 4_2_99_1 1) 

4_2_99_1 1 1 80 Salmonella typhi METHYLGLYOXAL SYNTHASE (EC 4_2_99_1 1 ) 

4_2_99_1 1 5868 Salmonella paratyphi METHYLGLYOXAL SYNTHASE (EC 4_2_99_1 1) 

4_2_99_1 1 1 100 Salmonella ententidis METHYLGLYOXAL SYNTHASE (EC 4_2_99_1 1) 

4_2_99_1 1 1409 Pasteurella multocida mgsA METHYLGLYOXAL SYNTHASE (EC 4_2_99_1 1) 

4_2_99_1 1 5459 Klebsiella pneumoniae METHYLGLYOXAL SYNTHASE (EC 4_2_99_1 1) 

4_2_99_1 1 5460 Klebsiella pneumoniae METHYLGLYOXAL SYNTHASE (EC 4_2_99_1 1) 

4_2_99_1 1 9862 Haemophilus influenzae HI1234 METHYLGLYOXAL SYNTHASE (EC 4_2_99_1 1) 

4_2_99_1 1 4706 Escherichia coli yccG METHYLGLYOXAL SYNTHASE (EC 4_2_99_1 1) 

4_2_99_1 1 782 Enterococcus faecium (DOE) METHYLGLYOXAL SYNTHASE (EC 4_2_99_1 1) 

4_2_99_1 1 2687 Enterococcus faecaiis EC-yccG METHYLGLYOXAL SYNTHASE (EC 4_2_99_1 1) 

4_2_99_1 1 1983 Clostridium difficile EC-yccG METHYLGLYOXAL SYNTHASE (EC 4_2_99_1 1) 
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4 2 99 11 2667 Clostridium acetobutylicum 2031 3802_F1_1 METHYLGLYOXAL SYNTHASE (EC 4_2_99_! 1 ) 

4~2~99J 1 385 Borrelia burgdorfen BB0364 METHYLGLYOXAL SYNTHASE (EC 4_2_99_l 1) 

4 2 99 1 1 3442 Bordetella pertussis METHYLGLYOXAL SYNTHASE (EC 4_2_99_1 1) 

4 _ 2 _ 99 _ 1 1 3935 Bordetella pertussis EC-yccG METHYLGLYOXAL SYNTHASE (EC 4_2_99_1 1 ) 

4~2~99~1 1 5900 Bordetella bronchiseptica METHYLGLYOXAL SYNTHASE (EC 4_2_99_1 1 ) 

4 2 99 11 6413 Bordetella bronchiseptica METHYLGLYOXAL SYNTHASE (EC 4_2_99_ll) 

4J._99_\ 1 2244 Bacillus subtilis ypjF METHYLGLYOXAL SYNTHASE (EC 4_2_99_ll) 

4_2_99_2 7399 Yersinia pseudotuberculosis THREONINE SYNTHASE (EC 4_2_99_2) 

4 2 99_2 2354 Yersinia pestis THREONINE SYNTHASE (EC 4_2_99_2) 

4 2 99_2 6129 Vibrio cholerae El Tor N16961 ORF02991 THREONINE SYNTHASE (EC 4_2_99_2) 

4_2_99_2 373 Streptococcus pneumoniae THREONINE SYNTHASE (EC 4_2_99_2) 

4_2_99_2 1319 Streptococcus mutans THREONINE SYNTHASE (EC 4_2_99_2) 

4 2 99 2 1634 Streptococcus equi THREONINE SYNTHASE (EC 4_2_99_2) 

4~2l99_2 1315 Staphylococcus aureus BS-thrC THREONINE SYNTHASE (EC 4_2_99_2) 

4_2_99_2 3758 Salmonella typhimurium thrC THREONINE SYNTHASE (EC 4_2_99_2) 

4_2_99_2 3637 Salmonella typhi THREONINE SYNTHASE (EC 4_2_99_2) 

4_2_99_2 227 Salmonella paratyphi THREONINE SYNTHASE (EC 4_2_99_2) 

4 2 99 2 228 Salmonella paratyphi THREONINE SYNTHASE (EC 4_2_99_2) 

€2>_2 1369 Salmonella paratyphi THREONINE SYNTHASE (EC 4_2_99_2) 

4_2_99_2 2630 Salmonella enteritidis THREONINE SYNTHASE (EC 4_2_99_2) 

4 2 99 2 3066 Salmonella dublin THREONINE SYNTHASE (EC 4_2_99_2) 

4~2 99 2 3985 Saccharomyces cerevisiae THR4 THREONINE SYNTHASE (EC 4_2_99_2) 

4~2~99_2 4172 Pseudomonas aeruginosa thrC THREONINE SYNTHASE (EC 4_2_99_2) 

4~2_99_2 470 Pasteurella multocida thrC THREONINE SYNTHASE {EC 4_2_99_2) 

4_2_99_2 593 Neisseria gonorrhoeae THREONINE SYNTHASE (EC 4_2_99_2) 

4_2_99_2 910 Mycobacterium tuberculosis thrC THREONINE SYNTHASE (EC 4_2_99_2) 

4 2 99_2 1201 Mycobacterium leprae BS-thrC THREONINE SYNTHASE (EC 4_2_99_2) 

4_2_99_2 1272 Mycobacterium bovis BS-thrC THREONINE SYNTHASE (EC 4_2_99_2) 

4_2_99_2 3563 Klebsiella pneumoniae THREONINE SYNTHASE (EC 4_2_99_2) 

4 2_99_2 3564 Klebsiella pneumoniae THREONINE SYNTHASE (EC 4_2_99_2) 

4_2_99_2 1055 Helicobacter pylori HP0098 THREONINE SYNTHASE (EC 4_2_99_2) 

4 2 99_2 94 Helicobacter pylori J99sp|Q9ZMX5 THREONINE SYNTHASE (EC 4_2_99_2) 

4_2_99_2 18063 Haemophilus influenzae HI0087 THREONINE SYNTHASE (EC 4_2_99_2) 

4 2 99 2 4 Escherichia coli thrC THREONINE SYNTHASE (EC 4_2_99_2) 

4~2_99_2 2512 Enterococcus faecalis BS-thrC THREONINE SYNTHASE (EC 4_2_99_2) 

4_2_99_2 689 Corynebacterium diphtheriae THREONINE SYNTHASE (EC 4_2_99_2) 

4 2 99 2 2149 Clostridium difficile THREONINE SYNTHASE (EC 4_2_99_2) 

41219912 1560 Clostridium acetobutylicum 24798260_C3_34 THREONINE SYNTHASE (EC 4_2_99_2) 

4_2_99_2 415 Campylobacter jejuni thrC THREONINE SYNTHASE (EC 4_2_99_2) 

4_2_99_2 3119 Bordetella pertussis THREONINE SYNTHASE (EC 4_2_99_2) 

4_2_99_2 9012 Bordetella bronchiseptica THREONINE SYNTHASE (EC 4_2_99_2) 

4_2_99_2 3220 Bacillus subtilis thrC THREONINE SYNTHASE (EC 4_2_99_2) 

4_2_99_8 5928 Yersinia pseudotuberculosis CYSTEINE SYNTHASE A (EC 4_2_99_8) 

4 2 99_8 5940 Yersinia pseudotuberculosis CYSTEINE SYNTHASE (EC 4_2_99_8) 

4_2_99_8 6821 Yersinia pseudotuberculosis EC-cysM CYSTEINE SYNTHASE B (EC 4_2_99_8) 

4_2_99_8 27 Yersinia pestis EC-cysM CYSTEINE SYNTHASE B (EC 4_2_99_8) 

4_2_99_8 767 Yersinia pestis EC-cysK CYSTEINE SYNTHASE A (EC 4_2_99_8) 

4_2_99_8 2966 Yersinia pestis CYSTEINE SYNTHASE (EC 4_2_99_8) 

4 2 99 8 4001 Yersinia pestis CYSTEINE SYNTHASE (EC 4_2_99_8) 

4~2~99 8 4400 Vibrio cholerae El Tor N16961 ORF00749 CYSTEINE SYNTHASE B (EC 4_2_99_8) 

4 ~2~99_8 4801 Vibrio cholerae El Tor N 16961 ORF01279 CYSTEINE SYNTHASE A (EC 4_2_99_8) 

4_2_99_8 4887 Vibrio cholerae El Tor N16961 ORF01392 CYSTEINE SYNTHASE (EC 4_2_99_8) 

4_2_99_8 1469 Streptococcus pyogenes cysM CYSTEINE SYNTHASE B (EC 4_2_99_8) 

4 2 99 8 604 Streptococcus pneumoniae EC-cysM CYSTEINE SYNTHASE (EC 4_2_99_8) 

Of 99> 1236 Streptococcus pneumoniae O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 4_2_99_10) / O- 

ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4_2_99_8 901 Streptococcus mutans EC-cysK CYSTEINE SYNTHASE (EC 4_2_99_8) 

4_2_99_8 974 Streptococcus mutans O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 4_2_99_10) / O- 

ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4_2_99_8 1 387 Streptococcus equi EC-cysK CYSTEINE SYNTHASE (EC 4_2_99_8) 
4_2_99_8 821 Staphylococcus aureus BS-yrhA CYSTEINE SYNTHASE (EC 4_2_99_8) 
4 2 99_8 2342 Staphylococcus aureus EC-cysK CYSTEINE SYNTHASE (EC 4_2_99_8) 
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4_2_99_8 3240 Staphylococcus aureus CYSTEINE SYNTHASE (EC 4_2_99_8) 
4_2_99_8 346 Salmonella typhimunum cysM CYSTEINE SYNTHASE B (EC 4_2_99_8) 
4_2_99_8 1547 Salmonella typhimunum CYSTEINE SYNTHASE (EC 4_2_99_8) 
4_2_99_8 2765 Salmonella typhimunum cysK CYSTEINE SYNTHASE A (EC 4_2_99_8) 
4_2_99_8 2446 Salmonella typhi CYSTEINE SYNTHASE (EC 4_2_99_8) 
4_2_99_8 3789 Salmonella typhi CYSTEINE SYNTHASE (EC 4_2_99_8) 
4_2_99_8 4212 Salmonella typhi CYSTEINE SYNTHASE (EC 4_2_99_8) 
4_2_99_8 1432 Salmonella paratyphi CYSTEINE SYNTHASE A (EC 4_2_99_8) 
4_2_99_8 1433 Salmonella paratyphi CYSTEINE SYNTHASE (EC 4_2_99_8) 
4_2_99_8 1978 Salmonella paratyphi CYSTEINE SYNTHASE B (EC 4_2_99_8) 
4_2_99_8 1979 Salmonella paratyphi CYSTEINE SYNTHASE B (EC 4_2_99_8) 
4_2_99_8 1980 Salmonella paratyphi CYSTEINE SYNTHASE B (EC 4_2_99_8) 
4_2_99_8 4320 Salmonella paratyphi CYSTEINE SYNTHASE (EC 4_2_99_8) 
4_2_99_8 3094 Salmonella ententidis CYSTEINE SYNTHASE (EC 4_2_99_8) 
4_2_99_8 3447 Salmonella enteritidis CYSTEINE SYNTHASE B (EC 4_2_99_8) 
4_2_99_8 2830 Salmonella dublin CYSTEINE SYNTHASE (EC 4_2_99_8) 
4_2_99_8 4245 Salmonella dublin CYSTEINE SYNTHASE A (EC 4_2_99_8) 

4_2_99_8 4079 Saccharomyces cerevisiae MET 1 7 O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 
4_2_99_10) /O-ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4 2 99 8 8514 Saccharomyces cerevisiae YGR012W CYSTEINE SYNTHASE (EC 4_2_99_8) 

0_99_8 1621 Pseudomonas aeruginosa metY O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 4_2_99_10) 

/ O-ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4_2_99_8 3748 Pseudomonas aeruginosa PA 1061 CYSTEINE SYNTHASE (EC 4_2_99_8) 

4_2_99_8 4758 Pseudomonas aeruginosa cysM CYSTEINE SYNTHASE B (EC 4_2_99_8) 

4_2_99_8 5996 Pseudomonas aeruginosa cysK CYSTEINE SYNTHASE A (EC 4_2_99_8) 

4_2_99_8 6214 Pseudomonas aeruginosa PA2104 CYSTEINE SYNTHASE (EC4_2_99_8) 

4_2_99_8 659 Pasteurella multocida metC_l O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 4_2_99_10) / 

O-ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4_2_99_8 733 Pasteurella multocida cysK CYSTEINE SYNTHASE (EC 4_2_99_8) 
4_2_99_8 1433 Neisseria gonorrhoeae CYSTEINE SYNTHASE (EC 4_2_99_8) 
4_2_99_8 1995 Neisseria gonorrhoeae CYSTEINE SYNTHASE B (EC 4_2_99_8) 
4_2_99_8 1339 Mycobacterium tuberculosis cysK CYSTEINE SYNTHASE (EC 4_2_99_8) 
4_2_99_8 3027 Mycobacterium tuberculosis cysM3 CYSTEINE SYNTHASE (EC 4_2_99_8) 
4_2_99_8 4346 Mycobacterium tuberculosis Rv3684 CYSTEINE SYNTHASE (EC 4_2_99_8) 
4_2_99_8 5138 Mycobacterium tuberculosis metC O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 
4_2_99_10) / O-ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4_2_99_8 5673 Mycobacterium tuberculosis cysM PROBABLE CYSTEINE SYNTHASE (EC 4_2_99_8) 

4_2_99_8 1 148 Mycobacterium lepraetr|Q49709 PROBABLE CYSTEINE SYNTHASE (EC 4_2_99_8) 

4_2_99_8 3817 Mycobacterium lepraesp|032978 CYSTEINE SYNTHASE (EC 4_2_99_8) 

4_2_99_8 940 Mycobacterium bovis EC-cysM CYSTEINE SYNTHASE (EC 4_2_99_8) 

4_2_99_8 1554 Mycobacterium bovis O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 4_2_99_10) / O- 

ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4_2_99_8 1572 Mycobacterium bovis CYSTEINE SYNTHASE (EC 4_2_99_8) 

4_2_99_8 1999 Mycobactenum bovis CYSTEINE SYNTHASE (EC 4_2_99_8) 

4_2_99_8 3365 Mycobacterium bovis PROBABLE CYSTEINE SYNTHASE (EC 4_2_99_8) 

4_2_99_8 3562 Mycobacterium bovis EC-cysM CYSTEINE SYNTHASE (EC 4_2_99_8) 

4_2_99_8 3588 Klebsiella pneumoniae CYSTEINE SYNTHASE A (EC 4_2_99_8) 

4_2_99_8 3589 Klebsiella pneumoniae CYSTEINE SYNTHASE A (EC 4_2_99_8) 

4_2_99_8 3590 Klebsiella pneumoniae CYSTEINE SYNTHASE A (EC 4_2_99_8) 

4_2_99_8 5041 Klebsiella pneumoniae CYSTEINE SYNTHASE (EC 4_2_99_8) 

4_2_99_8 1064 Helicobacter pylori HP0107 CYSTEINE SYNTHASE (EC 4_2_99_8) 

4_2_99_8 103 Helicobacter pylori J99tr|Q9ZMW6 CYSTEINE SYNTHASE (EC 4_2_99_8) 

4_2_99_8 5925 Haemophilus influenzae HI1 103 CYSTEINE SYNTHASE A (EC 4_2_99_8) 

4_2_99_8 301 Haemophilus ducreyi EC-cysK CYSTEINE SYNTHASE (EC 4_2_99_8) 

4_2_99_8 2355 Escherichia coli cysK CYSTEINE SYNTHASE A (EC 4_2_99_8) 

4_2_99_8 6608 Escherichia coli cysM CYSTEINE SYNTHASE B (EC 4_2_99_8) 

4_2_99_8 470 Enterococcus faecium (DOE) CYSTEINE SYNTHASE (EC 4_2_99_8) 

4_2_99_8 655 Enterococcus faecium (DOE) CYSTEINE SYNTHASE (EC 4_2_99_8) 

4_2_99_8 1 190 Enterococcus faecalis BS-yrhA CYSTEINE SYNTHASE (EC 4_2_99_8) 

4_2_99_8 2619 Enterococcus faecalis EC-cysM CYSTEINE SYNTHASE (EC 4_2_99_8) 

4_2_99_8 318 Corynebacterium diphthenae CYSTEINE SYNTHASE (EC 4_2_99_8) 
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4 2_99_8 560 Corynebactenum d.phtheriae O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 4_2_99_10) / 
O-ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4 2 99_8 1241 Clostndium difficile EC-cysK CYSTEINE SYNTHASE (EC 4_2_99_8) 
4 2 99 8 2305 Clostridium difficile CYSTEINE SYNTHASE (EC 4_2_99_8) 

4~ 2 ~99~8 2428 Clostndium difficile O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 4_2_99J0) / O- 
ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4 _2_99_8 455 Clostridium acetobutylicum 1368802_C2_86 O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 
4 2 99 10) /O-ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4~2~99~8 2238 Clostridium acetobutylicum 246628 12_C2_3 6 CYSTEINE SYNTHASE (EC 4_2_99_8) 
4~2~99 8 3622 Clostndium acetobutylicum 36359625_F2_3 CYSTEINE SYNTHASE B (EC 4_2_99_8) 
030 1079 Campylobacter jejuni metY O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 4_2_99_10) / 
O-ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4 2_99_8 1316 Campylobacter jejuni cysM CYSTEINE SYNTHASE B (EC 4_2_99_8) 

4 2 99 8 494 Bordetella pertussis EC-cysM CYSTEINE SYNTHASE A (EC 4_2_99_8) 

4~2J>0 3913 Bordetella pertussis O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 4_2_99_10) / O- 

ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4 2 _99_8 83 Bordetella bronchiseptica O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 4_2_99_10) / O- 
ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4_2_99_8 9119 Bordetella bronchi sept, ca O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 4_2_99_10) / O- 
ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4_2_99_8 9195 Bordetella bronchiseptica EC-cysK CYSTEINE SYNTHASE A (EC 4_2_99_8) 
4 2_99_8 73 Bacillus subtilis cysK CYSTEINE SYNTHASE (EC 4_2_99_8) 
4_2_99_8 2719 Bacillus subtilis yrhA CYSTEINE SYNTHASE (EC 4_2_99_8) 
4 2 99 8 2991 Bacillus subtilis ytkP CYSTEINE SYNTHASE (EC 4_2_99_8) 

4~2~99~9 6531 Yersinia pseudotuberculosis EC-metB CYSTATHIONINE GAMMA-SYNTHASE (EC 4_2_99_9) 
4~2~99 9 372 Yersinia pestis CYSTATHIONINE GAMMA-SYNTHASE (EC 4_2_99_9) 
4~~2~99 9 5244 Yersinia pestis EC-metB CYSTATHIONINE GAMMA-SYNTHASE (EC 4_2_99_9) 
4~2~99_9 6431 Vibrio choterae El Tor N16961 ORF03392 CYSTATHIONINE GAMMA-SYNTHASE (EC 
4 2 99 9) 

4~2~99~9 1273 Streptococcus pneumoniae BS-yjcI CYSTATHIONINE GAMMA-SYNTHASE (EC 4_2_99_9) 

4~2~99~9 1222 Staphylococcus aureus BS-yjcI CYSTATHIONINE GAMMA-SYNTHASE (EC 4_2_99_9) 

4~2~99~9 3865 Salmonella typhimunum metB CYSTATHIONINE GAMMA-SYNTHASE (EC 4_2_99_9) 

4~2~99 9 5451 Salmonella typhi CYSTATHIONINE GAMMA-SYNTHASE (EC 4_2_99_9) 

4~2~99 9 4365 Salmonella paratyphi CYSTATHIONINE GAMMA-SYNTHASE (EC4_2_99_9) 

4~2_99_9 4366 Salmonella paratyphi CYSTATHIONINE GAMMA-SYNTHASE (EC 4_2_99_9) 

4_2_99_9 4367 Salmonella paratyphi CYSTATHIONINE GAMMA-SYNTHASE (EC 4_2_99_9) 

4 2 99 9 2940 Salmonella ententidis CYSTATHIONINE GAMMA-SYNTHASE (EC 4_2_99_9) 

4~2~99~9 2413 Saccharomyces cerevisiae STR2 CYSTATHIONINE GAMMA-SYNTHASE (EC 4_2_99_9) 

4~2~99~9 6199 Saccharomyces cerevisiae YLL058W CYSTATHIONINE GAMMA-SYNTHASE (EC 4_2_99_9) 

4~2"99l9 6945 Saccharomyces cerevisiae YML082W CYSTATHIONINE GAMMA-SYNTHASE (EC 4_2_99_9) 

4 2 99 9 251 Pasteurella multocida metB CYSTATHIONINE GAMMA-SYNTHASE (EC 4_2_99_9) 

4~2~99 9 2895 Mycobacterium tuberculosis metB CYSTATHIONINE GAMMA-SYNTHASE (EC 4_2_99_9) 

4 _ 2l99> 1383 Mycobactenum leprae CYSTATHIONINE GAMMA-SYNTHASE (EC 4_2_99_9) 

4 2 99_9 2650 Mycobactenum leprae CYSTATHIONINE GAMMA- SYNTHASE (EC 4_2_99_9) 

4 2 99 9 1059 Mycobacterium bovis CYSTATHIONINE GAMMA-SYNTHASE (EC 4_2_99_9) 

4 _ 2 99 9 1747 Mycobacterium bovis EC-metB CYSTATHIONINE GAMMA-SYNTHASE (EC 4_2_99_9) 

4~2 _ 99 9 4262 Klebsiella pneumoniae CYSTATHIONINE GAMMA-SYNTHASE (EC 4_2_99_9) 

4~2~99_9 14471 Haemophilus influenzae HI0086 CYSTATHIONINE GAMMA-SYNTHASE (EC 4_2_99_9) 

4 2 99 9 3837 Escherichia coli metB CYSTATHIONINE GAMMA-SYNTHASE (EC 4_2_99_9) 

4Y>9_9 2239 Clostndium acetobutylicum 40969 12_C3_41 CYSTATHIONINE GAMMA-SYNTHASE (EC 

4_2_99_9) 

4_2_99_9 1 188 Bacillus subtilis yjcl CYSTATHIONINE GAMMA-SYNTHASE (EC 4_2_99_9) 

4_3_1_1 6333 Yersinia pseudotuberculosis EC-aspA ASPARTATE AMMONIA-LYASE (EC 4_3_1_1) 

4_3_1_1 3990 Yersinia pestis EC-aspA ASPARTATE AMMONIA-LYASE (EC4_3_1_1) 

4_3_1_1 6446 Vibrio cholerae El Tor N16961 ORF03414 ASPARTATE AMMONIA-LYASE (EC 4_3_1_1) 

4_3_1_1 3052 Salmonella typhimunum aspA ASPARTATE AMMONIA-LYASE (EC 4_3_1_1) 

4_3_1_1 1971 Salmonella typhi ASPARTATE AMMONIA-LYASE (EC 4_3_1_1) 

4_3_1_1 664 Salmonella paratyphi ASPARTATE AMMONIA-LYASE (EC 4_3_1_1) 

4_3_1_1 1616 Salmonella paratyphi ASPARTATE AMMONIA-LYASE (EC 4_3_1_1) 

4_3_1_1 1617 Salmonella paratyphi ASPARTATE AMMONIA-LYASE (EC 4_3_1_1) 

4_3_1_1 880 Salmonella enteritidis ASPARTATE AMMONIA-LYASE (EC 4_3_1_1) 

4_3_1_1 8072 Pseudomonas aeruginosa aspA ASPARTATE AMMONIA-LYASE (EC 4_3_1_1) 
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4 3 1_1 1571 Porphyromonas gingivalis EC-aspA ASPARTATE AMMONIA-LYASE (EC 4_3_1_1) 

4 - 3 1 1 1821 Pasteurella multocida aspA ASPARTATE AMMONIA-LYASE (EC 4_3_1_1) 

4~3~f 1 2040 Neisseria gonorrhoeae EC-aspA ASPARTATE AMMONIA-LYASE (EC 4_3_1_1) 

4_3JJ 1648 Klebsiella pneumoniae ASPARTATE AMMONIA-LYASE (EC 4_3_1_1) 

4_3_1_1 2098 Klebsiella pneumoniae ASPARTATE AMMONIA-LYASE (EC 4_3_l_l) 

4 3_1 1 83 Helicobacter pylori HP0649 ASPARTATE AMMONIA-LYASE (EC 4_3_1_1) 

4 3_1_1 594 Helicobacter pylori J99tr|Q9ZLI5 ASPARTATE AMMONIA-LYASE (EC 4_3_1_1) 

4 3_l_l 17167 Haemophilus influenzae HI0534 ASPARTATE AMMONIA-LYASE (EC 4_3_1_1) 

4 3 1 1 188 Haemophilus ducreyi EC-aspA ASPARTATE AMMONIA-LYASE (EC 4_3_1_1) 

4_3_1_1 6354 Escherichia coli aspA ASPARTATE AMMONIA-LYASE (EC 4_3_1_1) 

4 3 l_l 1087 Corynebactenum diphtheriae ASPARTATE AMMONIA-LYASE (EC 4 311) 

4 3 11 1484 Clostridium acetobutylicum 36135967_F3_36 ASPARTATE AMMONIA-LYASE (EC 4_3_1_1) 

4~3~f 1 1485 Clostridium acetobutylicum 51 1721 2_F1_9 ASPARTATE AMMONIA-LYASE (EC 4_3_1_1) 

4~3~f 1 1709 Clostridium acetobutylicum 48803_C2_31 ASPARTATE AMMONIA-LYASE (EC 4_3_1_1) 

4_3_1_1 2735 Campylobacter jejuni aspA ASPARTATE AMMONIA-LYASE (EC 4_3_1_1) 

4 3J_1 2353 Bacillus subtilis ansB ASPARTATE AMMONIA-LYASE (EC 4_3_1_1) 

4_3_1_12 7087 Yersinia pseudotuberculosis ORNITHINE CYCLODE A M IN AS E (EC4_3_1_12) 

4 3_1_12 1959 Yersinia pestis ORNITHINE CY CLODE AMINASE (EC 4_3J J2) 

4 3 112 4596 Yersinia pestis ORNITHINE CYCLODEAMINASE (EC 4_3_1_12) 

4 3 1 12 1800 Staphylococcus aureus ORNITHINE CYCLODEAMINASE (EC 4_3_1_1 2) 

4~3~f 12 3355 Pseudomonas aeruginosa PA4908 ORNITHINE CYCLODEAMINASE (EC 4_3_1_12) 

4~3~1 12 5986 Pseudomonas aeruginosa PA3862 ORNITHINE CYCLODEAMINASE (EC 4^3_l_12) 

4~3 1_12 3416 Enterococcus faecium (DOE) ORNITHINE CYCLODEAMINASE (EC 4_3_1_12) 

4_3_1_12 1365 Enterococcus faecalis ORNITHINE CYCLODEAMINASE (EC4_3_1_12) 

4 3 1 12 2263 Enterococcus faecalis ORNITHINE CYCLODEAMINASE (EC 4_3_1_12) 

4_3_1_12 2165 Clostridium difficile ORNITHINE CYCLODEAMINASE (EC 4_3_1_12) 

4 3_1_12 41 12 Bordetella pertussis ORNITHINE CYCLODEAMINASE (EC 4_3_1_12) 

4 3 1 12 8920 Bordetella bronchiseptica ORNITHINE CYCLODEAMINASE (EC 4_3_1_12) 

4~3_1_15 7921 Bordetella bronchiseptica PUTATIVE DIAMINOPROPIONATE AMMONIA-LYASE (EC 

4 3 1_15) 

4_3_1_2 3034 Bordetella pertussis METHYLASPARTATE AMMONIA-LYASE (EC 4_3_1_2) 

4 3_1_2 6110 Bordetella bronchiseptica METHYLASPARTATE AMMONIA-LYASE (EC 4_3_1_2) 

4_3_1_5 6294 Salmonella paratyphi PHENYLALANINE AMMONIA-LYASE (EC 4_3_1_5) 

4_3_1_5 1943 Salmonella enteritidis PHENYLALANINE AMMONIA-LYASE (EC 4_3_1_5) 

4 3 1_5 1752 Salmonella dublin PHENYLALANINE AMMONIA-LYASE (EC 4_3_1_5) 

4 3_1_5 311 Escherichia coli b0327 PHENYLALANINE AMMONIA-LYASE (EC 4_3_1_5) 

4 3 1 5 5639 Escherichia coli b2760 PHENYLALANINE AMMONIA-LYASE (EC 4_3_1_5) 

4 ~3~0 1085 Salmonella typhimunum eutC ETHANOLAMINE AMMONIA-LYASE LIGHT CHAIN (EC 

OIO 2884 Salmonella typhimurium eutB ETHANOLAMINE AMMONIA-LYASE HEAVY CHAIN (EC 

4"3 -1 f?816 Salmonella typhi ETHANOLAMINE AMMONIA-LYASE LIGHT CHAIN (EC 4_3_1_7) 
4~3~1~7 1125 Salmonella typhi ETHANOLAMINE AMMONIA-LYASE HEAVY CHAIN (EC4_3_1_7) 
4 3 1 7 6 Salmonella paratyphi ETHANOLAMINE AMMONIA-LYASE HEAVY CHAIN (EC 4_3_1_7) 
4~3 1 7 7 Salmonella paratyphi ETHANOLAMINE AMMONIA-LYASE HEAVY CHAIN (EC 4_3_1_7) 
4 3 1 7 1604 Salmonella paratyphi ETHANOLAMINE AMMONIA-LYASE LIGHT CHAIN (EC 4_3_1_7) 
4 3 17 1605 Salmonella paratyphi ETHANOLAMINE AMMONIA-LYASE LIGHT CHAIN (EC 4_3_1_7) 
4~3 1 7 3350 Salmonella enteritidis ETHANOLAMINE AMMONIA-LYASE HEAVY CHAIN (EC 4_3_1_7) 
4~3J_7 5290 Salmonella enteritidis ETHANOLAMINE AMMONIA-LYASE LIGHT CHAIN (EC4_3_1_7) 
4 3 1 7 646 Salmonella dublin ETHANOLAMINE AMMONIA-LYASE LIGHT CHAIN (EC 4_3_1_7) 
OIO 1 128 Pseudomonas aeruginosa PA4025 ETHANOLAMINE AMMONIA-LYASE LIGHT CHAIN (EC 

4Vf 7 1 129 Pseudomonas aeruginosa eutB ETHANOLAMINE AMMONIA-LYASE HEAVY CHAIN (EC 

43~! J76657 Klebsiella pneumoniae ETHANOLAMINE AMMONIA-LYASE HEAVY CHAIN (EC 4_3_1_7) 
4 3_1_7 6658 Klebsiella pneumoniae ETHANOLAMINE AMMONIA-LYASE HEAVY CHAIN (EC 4_3_1_7) 
4 3 1 7 6659 Klebsiella pneumoniae ETHANOLAMINE AMMONIA-LYASE HEAVY CHAIN (EC 4_3_1_7) 
4 3 1 7 6660 Klebsiella pneumoniae ETHANOLAMINE AMMONIA-LYASE HEAVY CHAIN (EC 4_3_1_7) 
4~3~1 7 6661 Klebsiella pneumon.ae ETHANOLAMINE AMMONIA-LYASE LIGHT CHAIN (EC 4_3_1_7) 
4~3~C 7 6662 Klebsiella pneumoniae ETHANOLAMINE AMMONIA-LYASE LIGHT CHAIN (EC 4_3_1_7) 
4 3 1 7 8117 Klebsiella pneumoniae ETHANOLAMINE AMMONIA-LYASE HEAVY CHAIN (EC 4_3_1_7) 
4_3_1_7 8118 Klebsiella pneumoniae ETHANOLAMINE AMMONIA-LYASE LIGHT CHAIN (EC 4_3_1_7) 
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4 3 1 7 5480 Escherichia coli eutC ETHANOLAMINE AMMONIA-LYASE LIGHT CHAIN (EC 4_3_1_7) 
4 - 3~f 7 5481 Eschenchia coli eutB ETHANOLAMINE AMMONIA-LYASE HEAVY CHAIN (EC 4_3_1_7) 
O ZO 2448 Enterococcus faecalis EC-eutC ETHANOLAMINE AMMONIA-LYASE LIGHT CHAIN (EC 

4l3j:?2449 Enterococcus faecalis EC-eutB ETHANOLAMINE AMMONIA-LYASE HEAVY CHAIN (EC 

4~lj~J2Q79 Clostridium difficile EC-eutC ETHANOLAMINE AMMONIA-LYASE LIGHT CHAIN (EC 

4~3JJ7 2080 Clostridium difficile EC-eutB ETHANOLAMINE AMMONIA-LYASE HEAVY CHAIN (EC 

4~3~'r?537 Clostridium acetobutylicum 4096905_C1_64 ETHANOLAMINE AMMONIA-LYASE LIGHT 
CHAIN (EC 4_3_1_7) 

4_3_1_7 538 Clostridium acetobutylicum 4064703_C2_78 ETHANOLAMINE AMMONIA-LYASE HEAVY 
CHAIN (EC 4_3_1_7) 

4_3_99_1 2083 Pseudomonas aeruginosa cynS CYANATE LYASE (EC 4_3_99_1) 

4_3_99_1 324 Escherichia coli cynS CYANATE LYASE (EC 4_3_99_1) 

4_4_1_1 1 1209 Porphyromonas gingivalis METHIONINE GAMMA-LYASE (EC 4_4_1_1 1) 

4 4_1_11 5071 Klebsiella pneumoniae METHIONINE GAMMA-LYASE (EC 4_4_1_11) 

4 4 1_U 78 Enterococcus faecalis METHIONINE GAMMA-LYASE (EC 4_4_1_11) 

4 4 111 1705 Enterococcus faecalis METHIONINE GAMMA-LYASE (EC 4_4_1_1 1) 

4~4 1 11 1431 Clostridium difficile METHIONINE GAMMA-LYASE (EC 4_4_1_11) 

4~4 1_8 4224 Yersinia pseudotuberculosis EC-metC CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4 4_i_8 4759 Yersinia pseudotuberculosis CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4_4_1__8 2380 Yersinia pestis EC-metC CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4 4 1 8 4984 Yersinia pestis CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4~4JJ 5470 Vibno cholerae El Tor N16961 ORF02I39 CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4 418 899 Streptococcus pyogenes metB CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4_4_1_8 3355 Staphylococcus aureus CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4_4_1_8 6635 Salmonella typhimurium metC CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4 4 1 8 3703 Salmonella typhi CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4>_1_8 5371 Salmonella paratyphi CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4_4_1_8 5372 Salmonella paratyphi CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4_4_1_8 124 Salmonella enteritidis CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4 4 1 8 3965 Salmonella dublin CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

*jCC* 2261 Saccharomyces cerevisiae YFR055W CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4_4_t_8 3906 Saccharomyces cerevisiae STR3 CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4_4_1_8 1655 Pasteurella multocida metC_2 CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4 4_i_s 734 Mycobacterium bovis CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4_4_1_8 883 Klebsiella pneumoniae CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4_4_1_8 6295 Klebsiella pneumoniae CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4 4_1_8 6296 Klebsiella pneumoniae CYSTATHIONINE BETA-LYASE (EC 4_4_t_8) 

4_4_1_8 14381 Haemophilus influenzae HI0122 CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4 4_1_8 2930 Escherichia coli metC CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4 4 1 8 3702 Enterococcus faecium (DOE) CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4 4 1 8 300 Clostridium acetobutylicum 34109667_C2_86 CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4~4~0 302 Clostridium acetobutylicum 5276713_C1_71 CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4_4_1_8 638 Campylobacter jejuni metC CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4_4_1_8 2237 Bordetella pertussis EC-metC CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4 4 1 8 29 13 Bordetella pertussis CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4_4_1_8 7683 Bordetella bronchiseptica EC-metC CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4_4_1_8 9044 Bordetella bronchiseptica CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4_4_1_8 1 189 Bacillus subtilis yjcJ CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4_4_1_8 2718 Bacillus subtilis yrhB CYSTATHIONINE BETA-LYASE (EC 4_4_1_8) 

4 6_1_3 4442 Yersinia pseudotuberculosis 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4 6_1_3 553 Yersinia pestis EC-aroB 3-DEHYDROQUINATE SYNTHASE (EC4_6_1_3) 

4 6 1_3 6377 Vibrio cholerae El Tor N16961 ORF03324 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_1_3 1077 Streptococcus pyogenes aroB 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_l_3 386 Streptococcus pneumoniae EC-aroB 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6 J_3 1620 Streptococcus mutans 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_1_3 444 Streptococcus equi EC-aroB 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6J_3 1 172 Staphylococcus aureus EC-aroB 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_1_3 301 Salmonella typhimurium aroB 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 
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4_6_1_3 39 Salmonella typhi 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_1_3 3147 Salmonella paratyphi 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_1_3 3149 Salmonella paratyphi 3-DEHYDROQUINATE SYNTHASE (EC4_6_1_3) 

4_6_1_3 3150 Salmonella paratyphi 3-DEHYDROQUINATE SYNTHASE (EC 4_6J_3) 

4_6_t_3 609 Salmonella ententidis 3-DEHYDROQUINATE SYNTHASE (EC 4_6 J_3) 

4_6_1_3 3746 Pseudomonas aeruginosa aroB 3-DEHYDROQUINATE SYNTHASE (EC 4_6J_3) 

4_6_L3 199 Porphyromonas gingivalis EC-aroB 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_1_3 867 Pasteurella multocida aroB 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_1_3 1380 Neisseria gonorrhoeae EC-aroB 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_1_3 3205 Mycobacterium tuberculosis aroB 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6J_3 2739 Mycobacterium leprae EC-aroB 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_1_3 3332 Mycobacterium bovis EC-aroB 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_1_3 6708 Klebsiella pneumoniae 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_1_3 1230 Helicobacter pylori HP0283 3-DEHYDROQUINATE SYNTHASE (EC4_6J_3) 

4_6_1_3 273 Helicobacter pylori J99sp|Q9ZMF2 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_1_3 463 Haemophilus influenzae HI0208 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_1_3 780 Haemophilus ducreyi EC-aroB 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_1_3 5984 Escherichia coli aroB 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_1_3 2437 Enterococcus faecium (DOE) 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_1_3 1360 Enterococcus faecalis EC-aroB 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_1_3 745 Corynebacterium diphthenae 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_1_3 2420 Clostridium difficile EC-aroB 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6J_3 1752 Clostridium acetobutylicum 24899187_F3_1 1 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_1_3 351 Chlamydia trachomatis D/UW-3/Cx EC-aroB 3-DEHYDROQUINATE SYNTHASE (EC4_6_1_3) 

4_6_1_3 816 Chlamydia pneumoniae AR39 CP0816 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_1_3 958 Chlamydia pneumoniae CWL029 EC-aroB 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_1_3 1783 Campylobacter jejuni aroB 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_1_3 4162 Bordetella pertussis EC-aroB 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_1_3 8120 Bordetella bronchiseptica EC-aroB 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 

4_6_1_3 2266 Bacillus subtihs aroB 3-DEHYDROQUINATE SYNTHASE (EC 4_6_I_3) 

4_6_1_4 7968 Yersinia pseudotuberculosis EC-aroC CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 3993 Yersinia pestis EC-aroC CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 5909 Vibrio choierae EI Tor N1696I ORF02673 CHORISMATE SYNTHASE (EC4_6_1_4) 

4__6_1_4 571 Streptococcus pyogenes aroF CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 387 Streptococcus pneumoniae EC-aroC CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_I_4 1619 Streptococcus mutans EC-aroC CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 1445 Streptococcus equi EC-aroC CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 145 Staphylococcus aureus EC-aroC CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 1221 Salmonella typhimurium aroC CHORISMATE SYNTHASE (EC 4_6_l_4) 

4_6_1_4 2321 Salmonella typhi CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 1651 Salmonella paratyphi CHORISMATE SYNTHASE (EC4_6_1_4) 

4_6_1_4 928 Salmonella enteritidis CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 722 Salmonella dublin CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 5895 Saccharomyces cerevisiae AR02 CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 7489 Pseudomonas aeruginosa aroC CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 1318 Porphyromonas gingivalis EC-aroC CHORISMATE SYNTHASE (EC 4_6_l_4) 

4 _6_1 Jl 626 Pasteurella multocida aroC CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 44 Neurospora crassa AAC49056_1 CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 448 Neisseria gonorrhoeae EC-aroC CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 5876 Mycobacterium tuberculosis aroF CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 440 Mycobacterium leprae EC-aroC CHORISMATE SYNTHASE (EC 4_6_1_4) 

4 _ 6 _ ! _ 4 1 1 15 Mycobacterium bovis EC-aroC CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_l_4 7859 Klebsiella pneumoniae CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 7860 Klebsiella pneumoniae CHORISMATE SYNTHASE (EC 4_6_l_4) 

4 _6_1_4 7861 Klebsiella pneumoniae CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 97 Helicobacter pylori HP0663 CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 608 Helicobacter pylori J99sp|Q9ZLHl CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 4098 Haemophilus influenzae HI0196 CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 604 Haemophilus ducreyi EC-aroC CHORISMATE SYNTHASE (EC 4_6_1_4) 

4 _6_1_4 5421 Escherichia coli aroC CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 2434 Enterococcus faecium (DOE) CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 1361 Enterococcus faecalis EC-aroC CHORISMATE SYNTHASE (EC 4_6_1_4) 
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4_6_1_4 2988 Enterococcus faecalis CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 747 Corynebactenum diphthenae CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 2418 Clostridium difficile EC-aroC CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_l_4 1754 Clostridium acetobutyhcum 2074483 8_F3_ 12 CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 350 Chlamydia trachomatis D/UW-3/Cx EC-aroC CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 815 Chlamydia pneumoniae AR39 CP0815 CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 959 Chlamydia pneumoniae CWL029 EC-aroC CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 954 Campylobacter jejuni aroC CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 2766 Bordetella pertussis CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 2767 Bordetella pertussis CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 3272 Bordeteila pertussis EC-aroC CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 6550 Bordetella bronchiseptica EC-aroC CHORISMATE SYNTHASE (EC 4_6_1_4) 

4_6_1_4 2267 Bacillus subtilis aroF CHORISMATE SYNTHASE (EC 4_6_1_4) 

5_1_1_1 5426 Yerstnia pseudotuberculosis BS-yncD ALANINE RACEMASE, BIOSYNTHETIC (EC 5_l_l_l) 
5_1_1_1 1613 Yersinia pestis BS-yncD ALANINE RACEMASE, BIOSYNTHETIC (EC 5_l_l_l) 
5_1_1_1 2894 Yersinia pestis ALANINE RACEMASE (EC 5_1_1_1) 

5_1_1_1 4247 Vibrio cholerae El Tor N16961 ORF00521 ALANINE RACEMASE, BIOSYNTHETIC (EC 
5_1_1J) 

5_1_1_1 5137 Vibrio cholerae El Tor N16961 ORF01699 ALANINE RACEMASE (EC 5_1_1_1) 
5_l_l_l 553 Treponema pallidum TP0681 ALANINE RACEMASE (EC5_1_1_1) 
5_1_1_1 807 Streptococcus pyogenes air ALANINE RACEMASE (EC 5_l_l_l) 
5_1_1_I 968 Streptococcus pneumoniae tr|Q9S3V7 ALANINE RACEMASE (EC 5_1_1_1) 
5_1_1_1 1255 Streptococcus mutans EC-dadX ALANINE RACEMASE (EC 5_1_1_1) 
5_1_1_1 1917 Streptococcus equi EC-dadX ALANINE RACEMASE (EC 5_1_1_1) 
5_1_1_1 803 Staphylococcus aureus EC-dadX ALANINE RACEMASE (EC 5_1_1_1) 
5_1_1_1 3160 Staphylococcus aureus ALANINE RACEMASE (EC 5_1_1_1) 

5_1_1_1 289 Salmonella typhimurium air ALANINE RACEMASE, BIOSYNTHETIC (EC 5_l_l_t) 

5_1_1_1 353 Salmonella typhimurium alnB ALANINE RACEMASE, CATABOLIC (EC 5_l_l_t) 

5_1_1_1 836 Salmonella typhi ALANINE RACEMASE, CATABOLIC (EC 5_1_1_1) 

5_1_1_1 4309 Salmonella typhi ALANINE RACEMASE, BIOSYNTHETIC (EC 5_1_1_1) 

5_1_1_1 5450 Salmonella typhi ALANINE RACEMASE, BIOSYNTHETIC (EC 5_l_l_l) 

5_1_1_1 2480 Salmonella paratyphi ALANINE RACEMASE, CATABOLIC (EC 5_1_1_1) 

5_1_1_1 4201 Salmonella paratyphi ALANINE RACEMASE, BIOSYNTHETIC (EC 5_1_1_1) 

5_1_1_1 4202 Salmonella paratyphi ALANINE RACEMASE, BIOSYNTHETIC (EC 5_1_1_1) 

5_1_1_1 4531 Salmonella paratyphi ALANINE RACEMASE (EC 5_1_1_1) 

5_1_1_1 4532 Salmonella paratyphi ALANINE RACEMASE (EC 5_1_1_1) 

5_1_1_1 1049 Salmonella enteritidis ALANINE RACEMASE, BIOSYNTHETIC (EC 5_l_l_l) 

5_1_1_1 2481 Salmonella enteritidis ALANINE RACEMASE (EC 5_1_1_1) 

5_1_1_1 4057 Salmonella enteritidis ALANINE RACEMASE, CATABOLIC (EC 5_1_1_1) 

5_1_1_1 93 Rickettsia prowazekii RP095 ALANINE RACEMASE (EC 5_1_1_1) 

5_1_1_1 7389 Pseudomonas aeruginosa dadX ALANINE RACEMASE (EC 5_1_1_1) 

5_1_1_1 8622 Pseudomonas aeruginosa air ALANINE RACEMASE (EC 5_1_1_1) 

5_1_1_1 1503 Porphyromonas gingivalis EC-dadX ALANINE RACEMASE (EC 5_1_1_1) 

5_l_l_l 1429 Pasteurella multocida air ALANINE RACEMASE, BIOSYNTHETIC (EC 5_1_1_1) 

5_1_1_1 227 Neisseria gonorrhoeae EC-dadX ALANINE RACEMASE (EC 5_1_1_1) 

5_1_1_1 1315 Mycobacterium tuberculosis air ALANINE RACEMASE (EC 5_1_1_1) 

5_1_1_I 2113 Mycobacterium leprae ALANINE RACEMASE (EC 5_1_1_1) 

5_1_1_1 1378 Mycobacterium bovis EC-dadX ALANINE RACEMASE (EC 5_1_1_1) 

5_1_1_1 944 Klebsiella pneumoniae ALANINE RACEMASE, CATABOLIC (EC 5_1_1_1) 

5_1_1_1 8459 Klebsiella pneumoniae ALANINE RACEMASE, BIOSYNTHETIC (EC 5_1_1_1) 

5_1_1_1 1636 Helicobacter pylori HP0941 ALANINE RACEMASE (EC 5_1_1_1) 

5_1_1_1 873 Helicobacter pylon J99spjQ9ZKQ9 ALANINE RACEMASE, CATABOLIC (EC 5_1_1_1) 

5_1_1_1 6843 Haemophilus influenzae HI 1575 ALANINE RACEMASE, BIOSYNTHETIC (EC 5_1_1_1) 

5_1_1_1 239 Haemophilus ducreyi EC-dadX ALANINE RACEMASE, BIOSYNTHETIC (EC 5_l_t_l) 

5_1_1_1 1 152 Escherichia coli dadX ALANINE RACEMASE, CATABOLIC (EC 5_1_1_1) 

5_1_1_1 3939 Escherichia coli air ALANINE RACEMASE, BIOSYNTHETIC (EC 5_1_1_1) 

5_1_1_1 620 Enterococcus faecium (DOE) ALANINE RACEMASE (EC 5_1_1_1) 

5_1_1_1 87 Enterococcus faecalis EC-dadX ALANINE RACEMASE (EC 5_1_1_1) 

5_1_1_1 427 Corynebactenum diphthenae ALANINE RACEMASE (EC 5_1_1_1) 

5_1_1_1 1906 Clostridium difficile ALANINE RACEMASE (EC 5_1_1_1) 

5_1_1_1 227 Clostridium acetobutyhcuml9695375_C3_125 ALANINE RACEMASE (EC 5_l_l_l) 
5_1_1_1 1291 Clostridium acetobutyhcum 4094558_C2_32 ALANINE RACEMASE (EC 5_1_1_1) 
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5 1 1_1 1309 Campylobacter jejuni air ALANINE RACEMASE (EC 5 1 1 1 ) 

5111 579 Borrelia burgdorferi BB0160 ALANINE RACEMASE (EC 5_1_1_1) 

5_1_1_1 293 Bordetella pertussis ALANINE RACEMASE (EC 5_!_1_1) 

5_1_1_1 1739 Bordetella pertussis ALANINE RACEMASE (EC 5_1_1_1) 

5_1_1_1 2134 Bordetella pertussis EC-dadX ALANINE RACEMASE (EC 5_1_1_1) 

5_1_1_1 3639 Bordetella pertussis ALANINE RACEMASE (EC 5_1_!_1) 

5_1_1_1 3718 Bordetella pertussis ALANINE RACEMASE (EC 5_1_1_1) 

5_l_l_l 6128 Bordetella bronchiseptica ALANINE RACEMASE (EC 5_l_l_l) 

5_1_M 7255 Bordetella bronchiseptica ALANINE RACEMASE (EC 5 J_l J ) 

5_1_1_1 8867 Bordetella bronchiseptica ALANINE RACEMASE (EC 5J_I_l) 

5_1_1_1 9171 Bordetella bronchiseptica ALANINE RACEMASE (EC 5_1_1_1) 

5_1_1_1 464 Bacillus subtilis dal ALANINE RACEMASE (EC 5_1_1_1) 

5_l_l_l 1764 Bacillus subtilis yncD ALANINE RACEMASE (EC 5_1_1_1) 

5_1_1_13 6593 Yersinia pseudotuberculosis EC-ygeA ASPARTATE RACEMASE (EC 5_1_1_13) 

5_1_1_13 4125 Yersinia pestis EC-ygeA ASPARTATE RACEMASE (EC 5_l_l_13) 

5_1_1_13 1691 Streptococcus mutans EC-ygeA ASPARTATE RACEMASE (EC 5_1_1_13) 

5_1_1_13 5023 Salmonella typhimurium ygeA ASPARTATE RACEMASE (EC 5_1_1_13) 

5_1_1_13 2349 Salmonella typhi ASPARTATE RACEMASE (EC 5_1_1_13) 

5_1_1_13 819 Salmonella paratyphi ASPARTATE RACEMASE (EC 5_1_1_13) 

5_l_l_13 5124 Salmonella paratyphi ASPARTATE RACEMASE (EC 5_1_1_13) 

5_1_1_13 2710 Salmonella enteritidis ASPARTATE RACEMASE (EC 5_1_1_13) 

5_1_1_13 3715 Salmonella enteritidis ASPARTATE RACEMASE (EC 5_1_1_13) 

5_1_1_13 3057 Salmonella dublin ASPARTATE RACEMASE (EC 5_1_1_13) 

5_1_1_13 8018 Klebsiella pneumoniae ASPARTATE RACEMASE (EC 5_l_l_13) 

5_1_1_13 5690 Escherichia coli ygeA ASPARTATE RACEMASE (EC 5_1_1_13) 

5_1_1_13 678 Enterococcus faecium (DOE) BS-racX ASPARTATE RACEMASE (EC 5_1_1_13) 

5_1_1_13 660 Clostridium difficile EC-ygeA ASPARTATE RACEMASE (EC 5_1_1_13) 

5_1_1_13 1224 Campylobacter jejuni Cj0085c ASPARTATE RACEMASE (EC 5_1_1_13) 

5_1_1_13 3438 Bacillus subtilis racX ASPARTATE RACEMASE (EC 5_1_1_13) 

5_1_1_3 7651 Yersinia pseudotuberculosis EC-murl GLUTAMATE RACEMASE (EC 5_1_1_3) 

511 3 4041 Vibrio cholerae El Tor N16961 ORF00222 GLUTAMATE RACEMASE (EC 5_1_1_3) 

5113 131 Treponema pallidum TP0406 GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1_I_3 1264 Streptococcus pyogenes glr GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1_1_3 158 Streptococcus pneumoniae EC-murl GLUTAMATE RACEMASE (EC 5J_l_3) 

511 3 1036 Streptococcus equi EC-murl GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1_1_3 2742 Staphylococcus aureus EC-murl GLUTAMATE RACEMASE (EC 5 J_l_3) 

5_1_1_3 2841 Salmonella typhimurium murl GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1_1_3 2842 Salmonella typhimurium GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1_1_3 5444 Salmonella typhi GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1_1_3 6224 Salmonella paratyphi GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1_1_3 1590 Salmonella dubhn GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1_1_3 1905 Pseudomonas aeruginosa murl GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1_1_3 1741 Porphyromonas gingivals EC-murl GLUTAMATE RACEMASE (EC 5_1_1_3) 

51 1 3 1722 Pasteurella multocida murl PROBABLE GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1_1_3 1376 Neisseria gonorrhoeae EC-murl GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1_1_3 4 Mycobacterium tuberculosis murl GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1_1_3 1145 Mycobacterium lepraesp|P46705 GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1_1_3 3367 Mycobacterium bovis EC-murl GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1_1_3 6403 Klebsiella pneumoniae GLUTAMATE RACEMASE (EC 5_1_I_3) 

5_1_1_3 1463 Helicobacter pylori HP0549 GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1_1_3 500 Helicobacter pylori J99sp|Q9ZLT0 GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1_1_3 14629 Haemophilus influenzae EC-murl GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1_1_3 3865 Escherichia coli murl GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1_1_3 1465 Enterococcus faecium (DOE) GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1_1_3 2170 Enterococcus faecahs GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1_1_3 191 1 Corynebacterium diphtheriae GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1_1_3 1447 Clostridium difficile EC-murl GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1_1_3 159 Clostridium acetobutylicum33598802_C3_176 GLUTAMATE RACEMASE (EC 5_1_1_ 

5_1_1_3 986 Campylobacter jejuni murl GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1_1_3 633 Borrelia burgdorferi BB0100 GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1 J_3 2673 Bacillus subtilis yrpC GLUTAMATE RACEMASE (EC 5_1_1_3) 

5_1_1_3 2833 Bacillus subtilis racE GLUTAMATE RACEMASE (EC 5_1_1_3) 
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5J_1_4 352 Pseudomonas aeruginosa PA1268 PROLINE RACEMASE (EC 5_1_1_4) 
5_1_1_4 2134 Pseudomonas aeruginosa PA1255 PROLINE RACEMASE (EC 5_1_1_4) 
5_1_1_4 2809 Clostridium difficile PROLINE RACEMASE (EC 5_i_l_4) 

5_l_l_7 7986 Yersinia pseudotuberculosis EC-dapF DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5J J_7 2339 Yersinia pestis EC-dapF DIAMINOPIMELATE EPIMERASE (EC 5J_1_7) 

5_1_ 1_7 40 10 Vibrio cholerae Ei Tor N 16961 ORF00181 DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_ 1 _ 1 _7 5803 Salmonella typhimurium dapF DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_1_1_7 4204 Salmonella typhi DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_t_l_7 3368 Salmonella paratyphi DIAMINOPIMELATE EPIMERASE (EC 5J_1_7) 

5_l_l_7 4249 Salmonella enteritidis DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_I_1_7 1506 Salmonella dublin DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_1_1_7 406 Rickettsia prowazekii RP415 DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5 117 2459 Pseudomonas aeruginosa dapF DIAMINOPIMELATE EPIMERASE (EC 5_1 J_7) 

5_1_1_7 1072 Pasteurella multocida dapF DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_1_1_7 1435 Neisseria gonorrhoeae EC-dapF DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_1_1_7 3903 Mycobacterium tuberculosis dapF DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_t J_7 831 Mycobacterium leprae DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_1_1_7 2079 Mycobacterium leprae EC-dapF DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_1_1_7 2937 Mycobacterium bovis EC-dapF DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_1_1_7 5673 Klebsiella pneumoniae DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_1_1_7 5674 Klebsiella pneumoniae DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_1_1_7 2 Helicobacter pylori HP0566 DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_1_1_7 515 Helicobacter pylori J99sp|Q9ZLR5 DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_1_1_7 8923 Haemophilus influenzae HI0750 DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_1 J_7 1 132 Haemophilus ducreyi EC-dapF DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_1_1_7 3715 Eschenchia coli dapF DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_1_1_7 1728 Enterococcus faecium (DOE) DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_1_1_7 1 104 Enterococcus faecalis EC-dapF DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_1_1_7 1641 Corynebacterium diphthenae DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_l_l_7 151 Clostridium difficile EC-dapF DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_1_1_7 3401 Clostndium acetobutylicum 24271950_C2_12 DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_l_i_7 412 Chlamydia trachomatis D/UW-3/Cx EC-dapF DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_1_1_7 234 Chlamydia pneumoniae AR39 CP0234 DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_1_1_7 471 Chlamydia pneumoniae CWL029 EC-dapF DIAMINOPIMELATE EPIMERASE (EC 5_l_l_7) 

5_1_1_7 2002 Campylobacter jejuni dapF DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_1_1_7 1 1 17 Bordetella pertussis EC-dapF DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_1_1_7 8578 Bordetella bronchiseptica EC-dapF DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5J J_7 3212 Bacillus subtilis yutL DIAMINOPIMELATE EPIMERASE (EC 5_1_1_7) 

5_1_2_2 5250 Salmonella typhimurium yfaW MANDELATE RACEMASE (EC 5_1_2_2) 

512 2 5946 Salmonella typhimurium MANDELATE RACEMASE (EC 5_1_2_2) 

5_1_2_2 2063 Salmonella typhi MANDELATE RACEMASE (EC 5_1_2_2) 

5_1_2_2 3955 Salmonella typhi MANDELATE RACEMASE (EC 5_1_2_2) 

5_1_2_2 4182 Salmonella paratyphi MANDELATE RACEMASE (EC 5_1_2_2) 

5_1_2_2 5307 Salmonella paratyphi MANDELATE RACEMASE (EC 5_1_2_2) 

5_1_2_2 1552 Salmonella enteritidis MANDELATE RACEMASE (EC 5_1_2_2) 

5_1_2_2 3488 Salmonella enteritidis MANDELATE RACEMASE (EC 5_1_2_2) 

5_1_2_2 462 Salmonella dublin MANDELATE RACEMASE (EC 5_1_2_2) 

5_1_2_2 3350 Pseudomonas aeruginosa PA2215 MANDELATE RACEMASE (EC 5_1_2_2) 

5_1_2_2 2690 Klebsiella pneumoniae MANDELATE RACEMASE (EC 5_1_2_2) 

5_l_2_2 2691 Klebsiella pneumoniae MANDELATE RACEMASE (EC 5_1_2_2) 

5_l_2_2 2839 Klebsiella pneumoniae MANDELATE RACEMASE (EC 5_1_2_2) 

5_1_2_2 2429 Bordetella pertussis BS-ytfD MANDELATE RACEMASE (EC 5_1_2_2) 

5_1_2_2 5822 Bordetella bronchiseptica BS-ytfD MANDELATE RACEMASE (EC 5_1_2_2) 

5_1_2_2 8292 Bordetella bronchiseptica BS-yitF MANDELATE RACEMASE (EC 5_1_2_2) 

5 1 2 2 1097 Bacillus subtilis yitF MANDELATE RACEMASE (EC 5_1_2_2) 

5_1_2_3 6205 Yersinia pseudotuberculosis EC-fadB FATTY OXIDATION COMPLEX ALPHA SUBUNIT 
[INCLUDES: ENOYL-COA HYDRATASE (EC4_2_1_17) ; DELTA(3)-CIS-DELTA(2)-TRANS-ENOYL-COA 
ISOMERAS (EC 5_3_3J) ; 3-HYDROXYACYL-COA DEHYDROGENASE (EC 1_1_1_35) ; 3- 
HYDROXYBUTYRYL-COA EPIMERASE (EC 5_1_2_3)] 

5_1_2_3 1798 Yersinia pestis EC-fadB FATTY OXIDATION COMPLEX ALPHA SUBUNIT [INCLUDES: 
ENOYL-COA HYDRATASE (EC 4_2_1_17) ; DELTA(3)-CIS-DELTA(2)-TRANS-ENOYL-COA ISOMERAS 
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(EC 5_3_3_8) ; 3-HYDROXYACYL-COA DEHYDROGENASE (EC 1_1_1_35) ; 3-HYDROXYBUTYRYL-COA 
EPIMERASE (EC 5_1_2_3)] 

5_1_2_3 5037 Yersinia pestis FATTY OXIDATION COMPLEX ALPHA SUBUMT [INCLUDES: ENOYL-COA 
HYDRATASE (EC 4_2_1_17) ; DELTA(3)-CIS-DELTA(2)-TRANS-ENOYL-COA ISOMERAS (EC 5_3_3_8) ; 
3-HYDROXYACYL-COA DEHYDROGENASE (EC 1_1_1_35) ; 3-HYDROXYBUTYRYL-COA EPIMERASE 
(EC 5_1_2_3)] 

5_1_2_3 6502 Vibrio cholerae El Tor N 1696 1 ORF00007 FATTY OXIDATION COMPLEX ALPHA SUBUNIT 
[INCLUDES: ENOYL-COA HYDRATASE (EC 4_2_1_17) ; DELTA(3)-CIS-DELTA(2)-TRANS-ENOYL-COA 
ISOMERAS (EC 5_3_3_8) ; 3-HYDROXYACYL-COA DEHYDROGENASE (EC 1_1_1_35) ; 3- 
HYDROXYBUTYRYL-COA EPIMERASE (EC 5J_2_3)] 

5_1_2_3 3736 Salmonella typhimunum oldB FATTY OXIDATION COMPLEX ALPHA SUBUNIT [INCLUDES: 
ENOYL-COA HYDRATASE (EC 4_2_1_17) ; DELTA(3)-CIS-DELTA(2)-TRANS-ENOYL-COA ISOMERAS 
(EC 5_3_3_8) ; 3-HYDROXYACYL-COA DEHYDROGENASE (EC 1_1_1_35) ; 3-HYDROXYBUTYRYL-COA 
EPIMERASE (EC 5_1_2_3)] 

5_1_2_3 6094 Salmonella typhimurium yfcX FATTY OXIDATION COMPLEX ALPHA SUBUNIT [INCLUDES: 
ENOYL-COA HYDRATASE (EC 4_2_1_I7) ; DELTA(3)-CIS-DELTA(2)-TRANS-ENOYL-COA ISOMERAS 
(EC 5_3_3_8) ; 3-HYDROXYACYL-COA DEHYDROGENASE (EC 1_1_1_35) ; 3-HYDROXYBUTYRYL-COA 
EPIMERASE (EC 5_1_2_3)] 

5_1_2_3 2836 Salmonella typhi FATTY OXIDATION COMPLEX ALPHA SUBUNIT [INCLUDES: ENOYL- 
COA HYDRATASE (EC 4_2_1_17) ; DELTA(3)-CIS-DELTA(2)-TRANS-ENOYL-COA ISOMERAS (EC 
5_3_3_8) ; 3-HYDROXYACYL-COA DEHYDROGENASE (EC 1_1_1_35) ; 3-HYDROXYBUTYRYL-COA 
EPIMERASE (EC 5_1_2_3)] 

5_1_2_3 5398 Salmonella typhi FATTY OXIDATION COMPLEX ALPHA SUBUNIT [INCLUDES: ENOYL- 
COA HYDRATASE (EC 4_2_1_17) ; DELTA(3)-CIS-DELTA(2)-TRANS-ENOYL-COA ISOMERAS (EC 
5_3_3_8) ; 3-HYDROXYACYL-COA DEHYDROGENASE (EC 1 J_l_35) ; 3-HYDROXYBUTYRYL-COA 
EPIMERASE (EC 5_1_2_3)] 

5_1_2_3 2792 Salmonella paratyphi FATTY OXIDATION COMPLEX ALPHA SUBUNIT [INCLUDES: 
ENOYL-COA HYDRATASE (EC4_2_1_17) ; DELTA(3)-CIS-DE LT A( 2)-TRAN S- ENOYL-COA ISOMERAS 
(EC 5_3_3_8) ; 3-HYDROXYACYL-COA DEHYDROGENASE (EC 1_1_1_35) ; 3-HYDROXYBUTYRYL-COA 
EPIMERASE (EC 5_1_2_3)] 

5_1_2_3 2793 Salmonella paratyphi FATTY OXIDATION COMPLEX ALPHA SUBUNIT [INCLUDES: 
ENOYL-COA HYDRATASE (EC4_2_1_17) ; DELTA(3)-CIS-DELTA(2)-TRANS-ENOYL-COA ISOMERAS 
(EC 5_3_3_8) ; 3-HYDROXYACYL-COA DEHYDROGENASE (EC 1_1_1_35) ; 3-HYDROXYBUTYRYL-COA 
EPIMERASE (EC 5_1_2_3)] 

5 J_2_3 2353 Salmonella ententidis FATTY OXIDATION COMPLEX ALPHA SUBUNIT [INCLUDES: 
ENOYL-COA HYDRATASE (EC 4_2_1_17) ; DELTA(3)-CIS-DELTA(2)-TRANS-ENOYL-COA ISOMERAS 
(EC 5_3_3_8) ; 3-HYDROXYACYL-COA DEHYDROGENASE (EC 1_1_1_35) ; 3-HYDROXYBUTYRYL-COA 
EPIMERASE (EC 5_1_2_3)] 

5_1_2_3 3560 Salmonella enteritidis FATTY OXIDATION COMPLEX ALPHA SUBUNIT [INCLUDES: 
ENOYL-COA HYDRATASE (EC4_2_1_17) ; DELTA(3)-CIS-DELTA(2)-TRANS-ENOYL-COA ISOMERAS 
(EC 5_3_3_8) ; 3-HYDROXYACYL-COA DEHYDROGENASE (EC I_l_l_35) ; 3-HYDROXYBUTYRYL-COA 
EPIMERASE (EC 5_1_2_3>] 

5_1_2_3 4405 Salmonella enteritidis FATTY OXIDATION COMPLEX ALPHA SUBUNIT [INCLUDES: 
ENOYL-COA HYDRATASE (EC 4_2_1_17) ; DELTA(3)-CIS-DELTA(2)-TRANS-ENOYL-COA ISOMERAS 
(EC 5_3_3_8) ; 3-HYDROXYACYL-COA DEHYDROGENASE (EC 1 J_l_35) ; 3-HYDROXYBUTYRYL-COA 
EPIMERASE (EC 5_1_2_3)] 

5_1_2_3 2360 Pseudomonas aeruginosa PA1737 FATTY OXIDATION COMPLEX ALPHA SUBUNIT 
[INCLUDES: ENOYL-COA HYDRATASE (EC 4_2_1_17) ; DELTA(3)-CIS-DELTA(2)-TRANS-ENOYL-COA 
ISOMERAS (EC 5_3_3_8) ; 3-HYDROXYACYL-COA DEHYDROGENASE (EC 1_1_1_35) ; 3- 
HYDROXYBUTYRYL-COA EPIMERASE (EC 5_1_2_3)] 

5_1_2_3 6348 Pseudomonas aeruginosa faoA FATTY OXIDATION COMPLEX ALPHA SUBUNIT [INCLUDES: 
ENOYL-COA HYDRATASE (EC 4_2_!_17) ; DELTA(3)-CIS-DELTA(2)-TRANS-ENOYL-COA ISOMERAS 
(EC 5_3_3_8) ; 3-HYDROXYACYL-COA DEHYDROGENASE (EC 1_1_1_35) ; 3-HYDROXYBUTYRYL-COA 
EPIMERASE (EC 5_1_2_3)} 

5_1_2_3 4295 Mycobacterium tuberculosis fadB FATTY OXIDATION COMPLEX ALPHA SUBUNIT 
[INCLUDES: ENOYL-COA HYDRATASE (EC4_2_1_17) ; DELTA(3)-CIS-DELTA(2)-TRANS-ENOYL-COA 
ISOMERAS (EC 5_3_3_8) ; 3-HYDROXYACYL-COA DEHYDROGENASE (EC I_l_l_35) ; 3- 
HYDROXYBUTYRYL-COA EPIMERASE (EC 5_1_2_3)] 

5_1_2_3 3177 Mycobacterium leprae FATTY OXIDATION COMPLEX ALPHA SUBUNIT [INCLUDES: 
ENOYL-COA HYDRATASE (EC 4_2_1_17) ; DELTA(3)-CIS-DELTA(2)-TRANS-ENOYL-COA ISOMERAS 
(EC 5_3_3_8) ; 3-HYDROXYACYL-COA DEHYDROGENASE (EC 1_1 J_35) ; 3-HYDROXYBUTYRYL-COA 
EPIMERASE (EC 5_1_2_3)] 
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5_1_2_3 928 Mycobacterium bovis FATTY OXIDATION COMPLEX ALPHA SUBUNIT [INCLUDES: ENOYL- 
COA HYDRATASE (EC 4_2_1_17) ; DELTA(3)-CIS-DELTA(2)-TRANS-ENOYL-COA ISOMERAS (EC 
5_3_3_8) ; 3-HYDROXYACYL-COA DEHYDROGENASE (EC 1_1_1_35) , 3-HYDROXYBUTYRYL-COA 
EPIMERASE (EC 5_1_2_3)] 

5_1_2_3 5004 Klebsiella pneumoniae FATTY OXIDATION COMPLEX ALPHA SUBUNIT [INCLUDES: 
ENOYL-COA HYDRATASE (EC 4 2 117) ; DELTA(3)-CIS-DELTA(2)-TRANS-ENOYL-COA ISOMERAS 
(EC 5_3_3_8) ; 3-HYDROXYACYL-COA DEHYDROGENASE (EC 1_1_1_35) ; 3-HYDROXYBUTYRYL-COA 
EPIMERASE (EC 5_1_2_3)J 

5_1_2_3 5432 Escherichia coli b2341 FATTY OXIDATION COMPLEX ALPHA SUBUNIT [INCLUDES. 
ENOYL-COA HYDRATASE (EC 4_2_1_17) ; DELTA(3)-CIS-DELTA(2)-TRANS-ENOYL-COA ISOMERAS 
(EC 5_3_3_8) ; 3-HYDROXYACYL-COA DEHYDROGENASE (EC 1_1_1_35) ; 3-HYDROXYBUTYRYL-COA 
EPIMERASE (EC 5_1_2_3)] 

5_1_2_3 6215 Escherichia coli fadB FATTY OXIDATION COMPLEX ALPHA SUBUNIT [INCLUDES: 
ENOYL-COA HYDRATASE (EC 4_2_1_17) ; DELTA(3)-CIS-DELTA(2)-TRANS-ENOYL-COA ISOMERAS 
(EC 5_3_3_8) ; 3-HYDROXYACYL-COA DEHYDROGENASE (EC l_l_l_35) ; 3-HYDROXYBUTYRYL-COA 
EPIMERASE (EC 5_1_2_3)] 

5_1_2_3 3278 Bacillus subtilis yusL FATTY OXIDATION COMPLEX ALPHA SUBUNIT [INCLUDES: 
ENOYL-COA HYDRATASE (EC 4_2_1_17) ; DELTA(3)-CIS-DELTA(2)-TRANS- ENOYL-COA ISOMERAS 
(EC 5_3_3_8) ; 3-HYDROXYACYL-COA DEHYDROGENASE (EC 1_1_1_35) ; 3-HYDROXYBUTYRYL-COA 
EPIMERASE (EC 5_1_2_3)] 

5_1_3_13 1391 Streptococcus pyogenes cpsFP DTD P-4-DEHYDRORHAMNOS E 3,5-EPIMERASE (EC 
5_1_3_13) 

5_1_3_13 1 187 Streptococcus mutans DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_1_3_13) 
5_1_3_13 176 Streptococcus equi DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_1_3_13) / DTDP-4- 
DEHYDRORHAMNOSE REDUCTASE (EC l_l_l_133) 

5_1_3_13 367 Streptococcus equi DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_1_3_13) 
5_1_3_13 6490 Salmonella typhimurium rmIC DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 
5_1_3_13> 

5_1_3_13 904 Salmonella typhi DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5J_3_13) / DTDP-4- 
DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 

5_1_3_13 4893 Salmonella paratyphi DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_1_3_13) 
5_1_3_13 889 Salmonella enteritidis DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_1_3_13) 
5_1_3_13 3293 Salmonella dublin DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5J_3_13) 
5_1_3_13 1468 Pseudomonas aeruginosa rmIC DTDP-4- DEH YDRORHAMNOSE 3,5-EPIMERASE (EC 
5_1_3_13) 

5_1_3_13 3267 Pseudomonas aeruginosa PA4069 DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 
5_1_3_13) / DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 

5_1_3_13 1383 Porphyromonas gingivalis EC-rfbC DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 
5_1_3_13) / DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 

5_1_3_13 1967 Porphyromonas gingivalis DTDP-4- DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_1_3_13) / 
DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 

5_1_3_13 704 Neisseria gonorrhoeae DTDP-4- DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_1_3_13) 
5_1_3_13 2952 Mycobacterium tuberculosis rmIC DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 
5_1_3_13) 

5_1_3_13 3518 Mycobacterium leprae DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_1_3_13) 
5_1_3_13 742 Mycobacterium bovis DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_1_3_13) 
5_1_3_13 1661 Klebsiella pneumoniae DTDP-4- DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_1_3_13) / 
DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 

5_1_3_13 4831 Klebsiella pneumoniae DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_1_3_13) / 
DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 

5_1_3_13 5233 Escherichia coli rfbC DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_1_3_13) 
5_1_3_13 3490 Enterococcus faecium (DOE) DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_1_3_13) 
5_1_3_13 513 Enterococcus faecalis EC-rfbC DTDP-4- DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_1_3_13) 
/ DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 

5_1_3_13 392 Corynebactenum diphthenae DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_1_3_13) / 
DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC l_l_l_133) 

5_1_3_13 2505 Clostndium acetobutylicum 1367952_C3_18 DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE 
(EC 5_1_3_13) / DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 1_1_1_133) 

5_1_3_13 699 Campylobacter jejuni Cjl430c DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5J_3_13) 
5_1_3_13 3569 Bordetella pertussis EC-rfbC DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_1_3_13) 
51 3 13 7038 Bordetella branch iseptica DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 51313) 
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5_i_3_13 7039 Bordetella bronchiseptica DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5_1_3_!3) / 
DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC !_l_l_133) 

5_1_3_13 3775 Bacillus subtilis spsK DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 5 J_3_13) / 
DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC l_l_l_133) 

5_1_3_20 7704 Yersinia pseudotuberculosis EC-rfaD ADP-L-GLYCERO-D-MANNO-HEPTOSE-6-EPIMERASE 

(EC 5_1_3_20) 

5_1_3_20 2110 Yersinia pestis EC-rfaD ADP-L-GLYCERO-D-MANNO-HEPTOSE-6-EPIMERASE (EC 
5_I_3_20) 

5_1_3_20 598 Vibrio cholerae El Tor N 16961 ORF00337 ADP-L-GLYCERO-D-MANNO-HEPTOSE-6- 
EPIMERASE (EC 5_1_3_20) 

5_1_3_20 375 Salmonella typhimunum rfaD ADP-L-GLYCERO-D-MANNO-HEPTOSE-6-EPIMERASE (EC 
5_1_3_20) 

5_1_3_20 1922 Salmonella typhi ADP-L-GLYCERO-D-MANNO-HEPTOSE-6-EPIMERASE (EC 5_1_3_20) 
5_1_3_20 5897 Salmonella paratyphi ADP-L-GLYCERO-D-MANNO-HEPTOSE-6-EPIMERASE (EC 5_1_3_20) 
5_1_3_20 504 Salmonella enteritidis ADP-L-GLYCERO-D-MANNO-HEPTOSE-6-EPIMERASE (EC 5_1_3_20) 
5_L3_20 1 158 Salmonella dublin ADP-L-GLYCERO-D-MANNO-HEPTOSE-6-EPIMERASE (EC 5_1_3_20) 
5_1_3_20 6987 Pseudomonas aeruginosa rfaD ADP-L-GLYCERO-D-MANNO-HEPTOSE-6-EPIMERASE (EC 
5_1_3_20) 

5_1_3_20 457 Pasteurella multocida rfaD ADP-L-GLYCERO-D-MANNO-HEPTOSE-6-EPIMERASE (EC 

5_1_3_20) 

5J_3_20 767 Neisseria gonorrhoeae EC-rfaD ADP-L-GLYCERO-D-MANNO-HEPTOSE-6-EPIMERASE (EC 
5_1_3_20) 

5_1_3_20 522 Klebsiella pneumoniae ADP-L-GLYCERO-D-MANNO-HEPTOSE-6-EPIMERASE (EC 5_1_3_20) 
5_1_3_20 279 Helicobacter pylori HP0859 ADP- L-GLYC ERO-D- MANNO-HEPTOS E-6-E PIM ERASE (EC 

5_L3_20) 

5_1_3_20 792 Helicobacter pylon J99tr|Q9ZKY9 ADP-L-GLYCERO-D-MANNO-HEPTOSE-6-EPIMERASE (EC 
5_1_3_20) 

5_1_3_20 12284 Haemophilus influenzae HI 1 1 14 ADP- L-GLYCERO-D- MANNO-HEPTOS E-6-EP I MERAS E (EC 
5_1_3_20) 

5_1_3_20 1253 Haemophilus ducreyi EC-rfaD ADP-L-GLYCERO-D-MANNO-HEPTOSE-6-EPIMERASE (EC 

5_1_3_20) 

5_1_3_20 3539 Escherichia coli rfaD ADP-L-GLYCERO-D-MANNO-HEPTOSE-6-EPIMERASE (EC 5_1_3_20) 
5_1_3_20 1542 Campylobacter jejuni waaD ADP-L-GLYCERO-D-MANNO-HEPTOSE-6-EPIMERASE (EC 
5_1_3_20) 

5_1_3_20 2860 Bordetella pertussis EC-rfaD ADP-L-GLYCERO-D-MANNO-HEPTOSE-6-EPIMERASE (EC 
5_1_3_20) 

5_1_3_20 7575 Bordetella bronchiseptica EC-rfaD ADP-L-GLYCERO-D-MANNO-HEPTOSE-6-EPIMERASE 
(EC 5_1_3_20) 

5_1_3_4 6515 Yersinia pseudotuberculosis BS-araD L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 5_1_3_4) 
5_1_3_4 944 Yersinia pestistr|Q9X6B7 L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 5_1_3_4) 
5_1_3_4 1604 Yersinia pestis BS-araD L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 5_1_3_4) 
5_1_3_4 892 Streptococcus pyogenes araD L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 5_1_3_4) 
5_1_3_4 1047 Streptococcus pneumoniae BS-araD L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 5_1_3_4) 
5_1_3_4 1295 Streptococcus equi BS-araD L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 5_1_3_4) 
5_1_3_4 2751 Salmonella typhimurium sgbE L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 5_1_3_4) 
5_1_3_4 2887 Salmonella typhimurium araD L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 5_1_3_4) 
5_1_3_4 1895 Salmonella typhi L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 5_1_3_4) 
5_1_3_4 1478 Salmonella paratyphi L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 5_1_3_4) 
5_1_3_4 3346 Salmonella enteritidis L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 5_1_3_4) 
5_1_3_4 4254 Salmonella dublin L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 5_1_3_4) 
5_1_3_4 888 Pasteurella multocida araD L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 5_1_3_4) 
5_1_3_4 346 Mycoplasma pneumoniae MP344 L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 5_1_3_4) 
5_1_3_4 4154 Klebsiella pneumoniae L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 5_1_3_4) 
5_1_3_4 6472 Klebsiella pneumoniae L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 5_I_3_4) 
5_1_3_4 16100 Haemophilus influenzae H11025 L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 5_1_3_4) 
5_1_3_4 397 Haemophilus ducreyi BS-araD L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 5_1_3_4) 
5_1_3_4 3503 Escherichia coli yiaS L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 5_1_3_4) 
5_1_3_4 431 1 Escherichia coli araD L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 5_1_3_4) 
5_1_3_4 1085 Enterococcus faecium (DOE) L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 5_1_3_4) 
5_1_3_4 3169 Enterococcus faecium (DOE) L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 5_1_3_4) 
5_1_3_4 2180 Enterococcus faecalis BS-araD L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 5_1_3_4) 
5_1_3_4 2872 Bacillus subtilis araD L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 5_1_3_4) 
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5 J_3_6 4833 Klebsiella pneumoniae UDP-GLUCURONATE 4-EPIMERASE (EC 5_1_3_6) 

5_1_3_6 3480 Enterococcus faecium (DOE) UDP-GLUCURONATE 4-EPIMERASE (EC 5_1_3_6) 

5_1_3_6 307 Borrelia burgdorferi BB0444 UDP-GLUCURONATE 4-EPIMERASE (EC 5_1_3_6) 

5_1_3_6 3081 Bacillus subtilis ytcB UDP-GLUCURONATE 4-EPIMERASE (EC 5_1_3_6) 

5_1_3_9 4177 Yersinia pseudotuberculosis N-acetylmannosamine-6-phosphate 2-epimerase (EC 5_1_3_9) 

5_1_3_9 4352 Yersinia pestis N-acetylmannosamine-6-phosphate 2-epimerase (EC 513 9) 

5_1_3_9 5578 Vibrio cholerae El Tor N16961 ORF02262 N-acetylmannosamme-6-phosphate 2-epimerase (EC 

5_1_3_9) 

5_1_3_9 1790 Streptococcus pyogenes N-acetylmannosamine-6-phosphate 2-epimerase (EC 5_1_3_9) 

513 9 426 Streptococcus pneumoniae N-acetylmannosamine-6-phosphate 2-epimerase (EC 5_1_3_9) 

5_1_3_9 980 Streptococcus pneumoniae N-acetylmannosamine-6-phosphate 2-epimerase (EC 5_1_3_9) 

5_1_3_9 1661 Streptococcus equi N-acetylmannosamine-6-phosphate 2-epimerase (EC 5_1_3_9) 

5_1_3_9 1844 Staphylococcus aureus N-acetylmannosamine-6-phosphate 2-epimerase (EC 5_1_3_9) 

5_1_3_9 2816 Salmonella typhimurium N-acetylmannosamine-6-phosphate 2-epimerase (EC 513 9) 

5_1_3_9 6109 Salmonella typhimurium N-acetylmannosamine-6-phosphate 2-epimerase (EC 5_1_3_9) 

5_1_3_9 1 169 Salmonella typhi N-acetyImannosamine-6-phosphate 2-epimerase (EC 5_1_3_9) 

5_1_3_9 1 1 70 Salmonella typhi N-acetyImannosamine-6-phosphate 2-epimerase (EC 5_1_3_9) 

5_1_3_9 4925 Salmonella typhi N-acetylmannosamine-6-phosphate 2-epimerase (EC 5_1_3_9) 

5_1_3_9 2838 Salmonella paratyphi N-acetylmannosamine-6-phosphate 2-epimerase (EC 5_I_3_9) 

5_1_3_9 2839 Salmonella paratyphi N-acetylmannosamine-6-phosphate 2-epimerase (EC 513 9) 

5_1_3_9 5265 Salmonella paratyphi N-acetylmannosamine-6-phosphate 2-epimerase (EC 5_1_3_9) 

5_1_3_9 5266 Salmonella paratyphi N-acetylmannosamine-6-phosphate 2-epimerase (EC 51_3_9) 

5_1_3_9 4097 Salmonella enteritidis N-acetyImannosamine-6-phosphate 2-epimerase (EC 5_1_3_9) 

5 1 3 9 819 Salmonella dublin N-acetylmannosamine-6-phosphate 2-epimerase (EC 5_1_3_9) 

5_1_3_9 1080 Pasteurella multocidatr|Q9L6B4 N-acetylmannosamine-6-phosphate 2-epimerase (EC 5_1_3_9) 

5 1 3 9 6110 Klebsiella pneumoniae N-acetylmannosamine-6-phosphate 2-epimerase (EC 5_1_3_9) 

5 1 3 9 14337 Haemophilus influenzae N-acetylmannosamine-6-phosphate 2-epimerase (EC 5_1_3_9) 

5_1_3_9 17946 Haemophilus influenzae HI0145 N-acetylmannosamine-6-phosphate 2-epimerase (EC 5_1_3_9) 

5_1_3_9 407 Haemophilus ducreyi N-acetylmannosamine-6-phosphate 2-epimerase (EC 5_1_3_9) 

5 1 3 9 5885 Eschenchia coli b3223 N-acetylmannosamine-6-phosphate 2-epimerase (EC 5_1_3_9) 

5_1_3_9 2884 Enterococcus faecium (DOE) N-acetylmannosamine-6-phosphate 2-epimerase (EC 513 9) 

5_1_3_9 3764 Enterococcus faecium (DOE) N-acetylmannosamine-6-phosphate 2-epimerase (EC 5_1_3_9) 

513 9 592 Enterococcus faecalis N-acetylmannosamine-6-phosphate 2-epimerase (EC 513 9) 

5_1_3_9 735 Enterococcus faecalis N-acetylmannosamine-6-phosphate 2-epimerase (EC 513 9) 

513 9 1842 Corynebacterium diphtheriae N-acetylmannosamine-6-phosphate 2-epimerase (EC 513 9) 

5_1_3_9 3724 Clostridium difficile N-acetylmannosamine-6-phosphate 2-epimerase (EC 513 9) 

513 9 1 16 Borrelia burgdorferi BB0644 N-acetylmannosamine-6-phosphate 2-epimerase (EC 5_ 1 _3_9) 

5_2_1_1 165 Bordetella pertussis MALEATE CIS-TRANS ISOMERASE (EC 5 211) 

5_2_l_l 258 Bordetella pertussis MALEATE CIS-TRANS ISOMERASE (EC 5_2_1_1) 

5_2_1_1 1 765 Bordetella pertussis MALEATE CIS-TRANS ISOMERASE (EC 5_2_1_1) 

5_2_l_l 9076 Bordetella bronchiseptica MALEATE CIS-TRANS ISOMERASE (EC 5_2_1_1) 

5_2_1_1 9187 Bordetella bronchiseptica MALEATE CIS-TRANS ISOMERASE (EC 5_2_1_1) 

5_2_1_4 5 1 72 Vibrio cholerae El Tor N16961 ORF01738 MALEYLPYRUVATE ISOMERASE (EC 5_2_1_4) 

5_2_1_4 4075 Salmonella typhimurium MALEYLPYRUVATE ISOMERASE (EC 5_2_1_4) 

5_2_1_4 750 Salmonella typhi MALEYLPYRUVATE ISOMERASE (EC 5_2_1_4) 

5_2_1_4 1958 Salmonella paratyphi MALEYLPYRUVATE ISOMERASE (EC 5_2_1_4) 

5_2_1_4 3460 Salmonella enteritidis MALEYLPYRUVATE ISOMERASE (EC 5_2_I_4) 

5_2_I_4 701 Pseudomonas aeruginosa PA2473 MALEYLPYRUVATE ISOMERASE (EC 5_2_1_4) 

5_2_I_4 3468 Bordetella pertussis MALEYLPYRUVATE ISOMERASE (EC 5_2_1_4) 

5_2_I_4 7308 Bordetella bronchiseptica MALEYLPYRUVATE ISOMERASE (EC 5_2_1_4) 

5_3_I_12 7695 Yersinia pseudotuberculosis EC-uxaC URONATE ISOMERASE (EC 5_3_1_12) 

5_3_1_12 4267 Yersinia pestis EC-uxaC URONATE ISOMERASE (EC 5_3_1_12) 

5_3_l_t2447 Streptococcus equi EC-uxaC URONATE ISOMERASE (EC 5_3_1_12)5_3_1_12 6660 Salmonella 

typhimurium uxaC URONATE ISOMERASE (EC 5_3_1_12) 

5_3_I_12 3396 Salmonella typhi URONATE ISOMERASE (EC 5_3_1_12) 

5_3_I_12 5500 Salmonella paratyphi URONATE ISOMERASE (EC 5_3_1_12) 

5_3_1_12 5501 Salmonella paratyphi URONATE ISOMERASE (EC 5_3_1_12) 

5_3J_12 5502 Salmonella paratyphi URONATE ISOMERASE (EC 5_3_1_12) 

5_3_I_12 3904 Salmonella enteritidis URONATE ISOMERASE (EC 5_3_1_12) 

5_3_1_12 4492 Salmonella dublin URONATE ISOMERASE (EC 5_3_1_12) 

5_3_I_12 4066 Klebsiella pneumoniae URONATE ISOMERASE (EC 5_3_1_12) 
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5_3_1_12 4067 Klebsiella pneumoniae URONATE ISOMERASE (EC 5_3_1_12)5_3_1_12 4068 Klebsiella 
pneumoniae URONATE ISOMERASE (EC 5_3_1 J2) 

5_3_1_12 5824 Escherichia coli uxaC URONATE ISOMERASE (EC 5_3_1_12) 

5_3_1_12 3395 Enterococcus faecium (DOE) EC-uxaC URONATE ISOMERASE (EC 5_3_1_12) 

5_3_1_12 1 104 Clostridium acetobutylicum 7207516_C1_50 URONATE ISOMERASE (EC 5_3_1_12) 

5_3_1_12 3993 Clostridium acetobutylicum 3953138_C2_3 URONATE ISOMERASE (EC 5_3_1_12) 

5_3_1_12 1231 Bacillus subtihs yjmA URONATE ISOMERASE (EC 5_3_1_12) 

5_3_1_14 7797 Yersinia pseudotuberculosis EC-rhaA L-RHAMNOSE ISOMERASE (EC 5_3_1_14) 

5_3_1_14 41 1 Yersinia pestis EC-rhaA L-RHAMNOSE ISOMERASE (EC 5_3_3_14) 

5_3_1_14 788 Salmonella typhimurium rhaA L-RHAMNOSE ISOMERASE (EC 5_3_1_14) 

5_3_1_14 3301 Salmonella typhi L-RHAMNOSE ISOMERASE (EC 5_3_1_14) 

5_3_1_14 41 1 Salmonella paratyphi L-RHAMNOSE ISOMERASE (EC 5_3_1_14) 

5_3_1_14 723 Salmonella enteritidis L-RHAMNOSE ISOMERASE (EC 5_3_1_14) 

5_3_1_14 2236 Salmonella dublin L-RHAMNOSE ISOMERASE (EC 5_3_1_14) 

5_3_1_14 2538 Klebsiella pneumoniae L-RHAMNOSE ISOMERASE (EC 5_3_I_14) 

5_3_1_14 6241 Escherichia coli rhaA L-RHAMNOSE ISOMERASE (EC 5_3_1_14) 

5_3 J_14 3541 Enterococcus faecium (DOE) L-RHAMNOSE ISOMERASE (EC 5_3_1_14) 

5_3_1_14 1296 Enterococcus faecalis EC-rhaA L-RHAMNOSE ISOMERASE (EC 5_3_1_14) 

5_3_1_14 31 12 Bacillus subtilis yulE L-RHAMNOSE ISOMERASE (EC 5_3_1_14) 

5_3_1_16 6123 Yersinia pseudotuberculosis EC-hisA PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_1_16 2946 Yersinia pestis EC-hisA PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_1_16 4963 Vibno cholerae El TorN16961 ORF01482 PHOSPHORIBOSYLFORMIMINO-5- 
AM INOIMID AZOLE CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_1_16 1 154 Streptococcus mutans EC-hisA PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_1_16 1913 Staphylococcus aureus EC-hisA PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_1_16 2251 Salmonella typhimurium hisA PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_1_16 1639 Salmonella typhi PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE CARBOXAMIDE 
RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_1 J6 6193 Salmonella paratyphi PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_I6) 

5_3_1_16 6194 Salmonella paratyphi PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_1_16 2828 Salmonella enteritidis PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_1_16 2326 Salmonella dublin PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE CARBOXAMIDE 
RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_1_16 6310 Saccharomyces cerevisiae HIS6 PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_1_16 5365 Pseudomonas aeruginosa PA5055 PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_1_16 7005 Pseudomonas aeruginosa hisA PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_1_16 1895 Pasteurella multocida hisA PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_1_16 1 1 8 Neisseria gonorrhoeae PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_1_16 934 Neisseria gonorrhoeae EC-hisA PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_1_16 2632 Mycobacterium tuberculosis hisA PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_1_16 2963 Mycobacterium leprae EC-hisA PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_1_16 2259 Mycobacterium bovis EC-hisA PHOSPHOR1BOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3JJ6) 

5_3_1_16 3960 Klebsiella pneumoniae PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_16) 
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5_3J J6 4642 Haemophilus influenzae HI0473 PHOSPHORIB0SYLF0RMIMINO-5-AMINOIMIDA2OLE 
CARBOXAMIDE RIBOT1DE ISOMERASE (EC 5_3_1_16) 

5_3_1_16 1972 Escherichia coli hisA PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_1_16 1807 Corynebacterium diphthenae PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3J_16) 

5_3_1_16 1 147 Clostridium difficile EC-hisA PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_1_16 2126 Clostridium acetobutylicum 51 10885_C3_41 PHOSPHORIBOSYLFORMIMINO-5- 
AMINOIMIDAZOLE CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_l_16) 
5_3_1_16 900 Campylobacter jejuni hisA PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_1_16 765 Bordetella pertussis EC-hisA PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_1_16 781 1 Bordetella bronchiseptica EC-hisA PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_1_16 3483 Bacillus subtilis hisA PHOSPHORIBOSYLFORMIMINO-5-AMINOIMIDAZOLE 
CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_1_17 4840 Yersinia pestis EC-kdul 4-DEOXY-L-THREO-5-HEXOSULOSE-URONATE KETOL- 
ISOMERASE (EC 5_3_1_17) 

5_3_1_17 5027 Salmonella typhimunum kdul 4-DEOXY-L-THREO-5-HEXOSULOSE-URONATE KETOL- 
ISOMERASE (EC 5_3_1_17) 

5_3_1_17 224 Salmonella typhi 4-DEOXY-L-THREO-5-HEXOSULOSE-URONATE KETOL-ISOMERASE (EC 
5_3_1_17) 

5_3_1_17 5127 Salmonella paratyphi 4-DEOXY-L-THREO-5-HEXOSULOSE-URONATE KETOL-ISOMERASE 

(EC 5_3_1_17) 

5_3_1_17 2705 Salmonella ententidis 4-DEOXY-L-THREO-5-HEXOSULOSE-URONATE KETOL-ISOMERASE 
(EC 5_3_1_17) 

5_3_1_17 5693 Escherichia coli kdul 4-DEOXY-L-THREO-5-HEXOSULOSE-URONATE KETOL-ISOMERASE 
(EC 5_3_1_17) 

5_3_1_17 2265 Enterococcus faecium (DOE) 4-DEOXY-L-THREO-5-HEXOSULOSE-URONATE KETOL- 
ISOMERASE (EC 5_3_1_17) 

5_3_1_17 395 Enterococcus faecalis 4-DEOXY-L-THREO-5-HEXOSULOSE-URONATE KETOL-ISOMERASE 
(EC 5_3_1_17) 

5_3_1_17 1304 Enterococcus faecalis 4-DEOXY-L-THREO-5-HEXOSULOSE-URONATE KETOL-ISOMERASE 
(EC 5_3_1_17) 

5_3_1_17 2210 Bacillus subtilis kdul 4-DEOXY-L-THREO-5-HEXOSULOSE-URONATE KETOL-ISOMERASE 
(EC 5_3_1_17) 

5_3_1_22 7681 Yersinia pseudotuberculosis HYDROXYPYRUVATE ISOMERASE (EC 5_3_l_22) 

5_3_1_22 3450 Yersinia pestis HYDROXYPYRUVATE ISOMERASE (EC 5_3_1_22) 

5_3_1_22 3730 Salmonella typhimunum ygbM HYDROXYPYRUVATE ISOMERASE (EC 5_3_1_22) 

5_3_l_22 6604 Salmonella typhimurium gip HYDROXYPYRUVATE ISOMERASE (EC 5_3_1_22) 

5_3_1_22 1395 Salmonella typhi HYDROXYPYRUVATE ISOMERASE (EC 5_3_1_22) 

5_3_1_22 3719 Salmonella typhi HYDROXYPYRUVATE ISOMERASE (EC 5_3_1_22) 

5_3_1_22 3828 Salmonella paratyphi HYDROXYPYRUVATE ISOMERASE (EC 5_3_1_22) 

5_3_1_22 5607 Salmonella paratyphi HYDROXYPYRUVATE ISOMERASE (EC 5_3_1_22) 

5_3_1_22 2208 Salmonella enteritidis HYDROXYPYRUVATE ISOMERASE (EC 5_3_1_22) 

5_3_1_22 3004 Salmonella ententidis HYDROXYPYRUVATE ISOMERASE (EC 5_3_1_22) 

5_3_1_22 3824 Salmonella dublin HYDROXYPYRUVATE ISOMERASE (EC 5_3_1_22) 

5_3_1_22 2836 Pseudomonas aeruginosa PA1501 HYDROXYPYRUVATE ISOMERASE (EC 5_3_1_22) 

5_3_1_22 8636 Pseudomonas aeruginosa PA0550 HYDROXYPYRUVATE ISOMERASE (EC 5_3_I_22) 

5_3_1_22 334 Pasteurella multocida HYDROXYPYRUVATE ISOMERASE (EC 5_3_1_22) 

5_3_1_22 6984 Klebsiella pneumoniae HYDROXYPYRUVATE ISOMERASE (EC 5_3_1_22) 

5_3_1_22 2154 Haemophilus influenzae HI1013 HYDROXYPYRUVATE ISOMERASE (EC 5_3_1_22) 

5_3_1_22 491 Escherichia coli gip HYDROXYPYRUVATE ISOMERASE (EC 5_3_1_22) 

5_3_1_22 2668 Escherichia coli b2739 HYDROXYPYRUVATE ISOMERASE (EC 5_3_l_22) 

5_3_1_22 5109 Bordetella bronchiseptica HYDROXYPYRUVATE ISOMERASE (EC 5_3_1_22) 

5_3_1_24 6735 Yersinia pseudotuberculosis EC-trpC INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 

4_1_1_48) / N-(5'-PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 

5_3_1_24 2569 Yersinia pestis EC-trpC INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4_1_1_48) / N- 

(S'-PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 
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5_3_1_24 1507 Streptococcus pneumoniae EC-trpC N -(5 '- PHOS P HO RIBOS YL) ANTH RA NI L ATE ISOMERASE 
(EC 5_3_1_24) 

5_3_1_24 803 Streptococcus mutans EC-trpC INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 

41148) / N-(5'-PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_I_24) 

5_3_1_24 804 Streptococcus mutans EC-trpC N-(5'-PHOSPHORIBOSYL)ANTHRANILATE ISOMERASE (EC 

5_3_1_24) 

5_3_1_24 3404 Staphylococcus aureus EC-trpC N-(5'-PHOSPHORIBOSYL)ANTHRANILATE ISOMERASE (EC 
5_3_1_24) 

5_3_1_24 861 Salmonella typhimunum trpC INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4_1_1_48) 
/ N-(5'-PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 

5_3_1_24 393 Salmonella typhi INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4J_1_48) / N-(5'- 
PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 

5_3_1_24 2877 Salmonella paratyphi IN DOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4_1_1_48) / N-(5'- 
PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 

5_3_1_24 2878 Salmonella paratyphi IN DOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4_1_1_48) / N-(5'- 
PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 

5_3_1_24 5680 Pseudomonas aeruginosa trpF N-(5'-PHOSPHORJBOSYL)ANTHRANILATE ISOMERASE (EC 
5_3_1_24) 

5_3_1_24 1537 Pasteurella multocida trpC INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4_1_1_48) / 
N-(5'-PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 

5_3_1_24 1697 Neisseria gonorrhoeae EC-trpC N-(5'-PHOSPHORIBOSYL)ANTHRANILATE ISOMERASE (EC 
5_3_1_24) 

5_3_1_24 2306 Klebsiella pneumoniae INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4_1_1_48) / N- 
(5'-PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 

5_3_1_24 7322 Klebsiella pneumoniae INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4_l_l_48) / N- 
(5'-PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 

5_3_1_24 673 Helicobacter pylon HP 1279 IN DOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4_1_1_48) / 
N-(5'-PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 

5_3_1_24 1189 Helicobacter pylon J99sp|Q9ZJU8 INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 
4_1_1_48) / N-(5'-PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 
5_3_1_24 6522 Haemophilus influenzaegi|1574224|sp|P46451|TRPC_HAEIN INDOLE-3-GLYCEROL 
PHOSPHATE SYNTHASE (EC 4_1_1_48) / N-(5'-PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 
5_3_1_24) 

5_3_1_24 4843 Escherichia coli trpC INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4J_1_48) / N-(5'- 
PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 

5_3_1_24 2135 Corynebacterium diphtheriae INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 4_1_1_48) 
/ N-(5'-PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 

5_3_1_24 2032 Clostridium acetobutylicum 3401 1 567_F3_9 N-(5'-PHOSPHORIBOSYL)ANTHRANILATE 
ISOMERASE (EC 5_3_1_24) 

5_3_1_24 312 Chlamydia trachomatis DAJW-3/Cx trpC N-(5'-PHOSPHORIBOSYL)ANTHRANILATE 
ISOMERASE (EC 5_3_1_24) 

5_3_1_24 2329 Campylobacter jejuni trpF N-(5'-PHOSPHORIBOSYL)ANTHRANILATE ISOMERASE (EC 
5_3_1_24) 

5_3_1_24 3318 Bordetella pertussis EC-trpC N-(5'-PHOSPHORIBOSYL)ANTHRANILATE ISOMERASE (EC 
5_3_1_24) 

5_3_1_24 6789 Bordetella branch iseptica EC-trpC N-(5'-PHOSPHORIBOSYL)ANTHRANILATE ISOMERASE 
(EC 5_3_1_24) 

5_3_1_24 1756 Bacillus subtilis ynal N-(5 '- PHOS P HORIBOSYL) ANTHRANILATE ISOMERASE (EC 
5_3_1_24) 

5_3_1_24 2261 Bacillus subtilis trpF N-(5'-PHOSPHORIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 

5_3_1_25 1535 Streptococcus pneumoniae EC-fucI L-FUCOSE ISOMERASE (EC 5_3_1_25) 

5_3_1_25 5535 Salmonella typhimurium fuel L-FUCOSE ISOMERASE (EC 5_3_1_25) 

5_3_1_25 3853 Salmonella typhi L-FUCOSE ISOMERASE (EC 5_3_1_25) 

5_3_1_25 6000 Salmonella paratyphi L-FUCOSE ISOMERASE (EC 5_3_1_25) 

5_3_1_25 6001 Salmonella paratyphi L-FUCOSE ISOMERASE (EC 5_3_1_25) 

5_3_1_25 3945 Salmonella ententidis L-FUCOSE ISOMERASE (EC 5_3_1_25) 

5_3_1_25 1864 Salmonella dublin L-FUCOSE ISOMERASE (EC 5_3_1_25) 

5_3_1_25 4050 Klebsiella pneumoniae L-FUCOSE ISOMERASE (EC 5_3_1_25) 

5 3 1 25 4051 Klebsiella pneumoniae L-FUCOSE ISOMERASE (EC 5_3_1_25) 

5_3_1_25 4052 Klebsiella pneumoniae L-FUCOSE ISOMERASE (EC 5_3_1_25) 

5_3_1_25 20632 Haemophilus influenzae HI0614 L-FUCOSE ISOMERASE (EC 5_3_1_25) 

5_3_1_25 2733 Escherichia coli fuel L-FUCOSE ISOMERASE (EC 5_3_1_25) 
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5 3 1 26 974 Yersinia pestis GALACTOSE-6-PHOSPHATE ISOMERASE LACB SUBUNIT (EC 5_3_1_26) 
5JLL26 423 Streptococcus pyogenes lacB_l GALACTOSE-6-PHOSPHATE ISOMERASE LACB SUBUNIT 

S.L^^Streptococcus pyogenes GA L ACTOS E-6-P HOSP HATE ISOMERASE LACB SUBUNIT (EC 

Sjll'lfeOS Streptococcus pyogenes lacA_2 GALACTOSE-6-PHOSPHATE ISOMERASE LACA SUBUNIT 

f J J~J6 609 Streptococcvs pyogenes lacB_2 GALACTOS E-6-PHOSPHATE ISOMERASE LACB SUBUNIT 

5 J 726Streptococcus pneumoniae GALACTOSE-6-PHOSPHATE ISOMERASE LACB SUBUNIT (EC 

5"3~ 1 1~26 ) 1826 Streptococcus pneumoniae GALACTOSE-6-PHOSPHATE ISOMERASE LACB SUBUNIT (EC 

5~3jl26 } 102 Streptococcus mutanssp|P26423 GALACTOSE-6-PHOSPHATE ISOMERASE LACA SUBUNIT 

fjj'j26\03 Streptococcus mutans EC-rpiB GALACTOSE-6-PHOSPHATE ISOMERASE LACB SUBUNIT 
(EC 5 3 1 26) 

5_ 3 _f 26 F355 Streptococcus mutans GALACTOSE-6-PHOSPHATE ISOMERASE LACB SUBUNIT (EC 

5~3 "l" 26^43 Streptococcus equi GALACTOSE-6-PHOSPHATE ISOMERASE LACB SUBUNIT (EC 5_3_1_26) 
5~3~f 26 544 Streptococcus equi GALACTOSE-6- PHOSPHATE ISOMERASE LACA SUBUNIT (EC 5_3_1_26) 
5 ~3j~26 1098 Streptococcus equi GALACTOSE-6-PHOSPHATE ISOMERASE LACB SUBUNIT (EC 

5"3J~262821 Staphylococcus aureussp!P26592 GALACTOSE-6-PHOSPHATE ISOMERASE LACB SUBUNIT 

fjj'jd^lll Staphylococcus aureus GALACTOSE-6-PHOSPHATE ISOMERASE LACA SUBUNIT (EC 

5"3~1~26 2808 Salmonella typhimurium GALACTOSE-6-PHOSPHATE ISOMERASE LACB SUBUNIT (EC 
5 3 1 26) 

5Vl_26 4695 Salmonella enteritidis GALACTOSE-6-PHOSPHATE ISOMERASE LACB SUBUNIT (EC 
5 3_1_26) 

5_3_1_26 1693 Salmonella dublin GALACTOSE-6-PHOSPHATE ISOMERASE LACB SUBUNIT (EC 
5 3 1 26) 

5~3 J_26 3358 Klebsiella pneumoniae GALA CTOSE-6-PHOSPH ATE ISOMERASE LACB SUBUNIT (EC 

K J~26 } 244 Enterococcus faecalis GALACTOSE-6-PHOSPHATE ISOMERASE LACB SUBUNIT (EC 
5 3 1 26) 

5~3_1_26 245 Enterococcus faecalis GALACTOSE-6-PHOSPHATE ISOMERASE LACA SUBUNIT (EC 

5~3 Jl26 } 1920 Clostridium acetobutylicum 6698591_C2_34 GALACTOSE-6-PHOSPHATE ISOMERASE LACB 
SUBUNIT (EC 5_3_1_26) 

5_3_1_26 1921 Clostndium acetobutylicum 273385_C1_29 GALACTOSE-6-PHOSPHATE ISOMERASE LACA 
SUBUNIT (EC 5_3_l_26) 

5_3_1_26 4162 Clostridium acetobutylicum GALACTOSE-6-PHOSPHATE ISOMERASE LACB SUBUNIT (EC 
5_3_1_26) 

5_3_1_4 7514 Yersinia pseudotuberculosis EC-araA L-ARABINOSE ISOMERASE (EC 5_3_1_4) 

5_3_1_4 987 Yersinia pestis EC-araA L-ARABINOSE ISOMERASE (EC 5_3_1_4) 

5_3_1_4 295 Salmonella typhimurium araA L-ARABINOSE ISOMERASE (EC 5_3_1_4) 

5_3_1_4 1894 Salmonella typhi L-ARABINOSE ISOMERASE (EC 5_3_1_4) 

5_3_1_4 279 Salmonella paratyphi L-ARABINOSE ISOMERASE (EC 5_3_1_4) 

5_3_1_4 280 Salmonella paratyphi L-ARABINOSE ISOMERASE (EC 5_3_1_4) 

5_3 J_4 281 Salmonella paratyphi L-ARABINOSE ISOMERASE (EC 5_3_1_4) 

5_3_1_4 3347 Salmonella enteritidis L-ARABINOSE ISOMERASE (EC 5_3_1_4) 

5_3_1_4 4253 Salmonella dublin L-ARABINOSE ISOMERASE (EC 5_3_1_4) 

5_3_1_4 3788 Klebsiella pneumoniae L-ARABINOSE ISOMERASE (EC 5_3_1_4) 

5_3_i_4 43 12 Escherichia coli araA L-ARABINOSE ISOMERASE (EC 5_3_1_4) 

5_3_1_4 3167 Enterococcus faecium (DOE) EC-araA L-ARABINOSE ISOMERASE (EC 5_3_1_4) 

5 3_1_4 1775 Clostridium acetobutylicum 23647187_F3_8 L-ARABINOSE ISOMERASE (EC 5_3_1_4) 

5_3_1_4 3258 Clostridium acetobutylicum 4745217_C2_6 L-ARABINOSE ISOMERASE (EC 5_3_1_4) 

5_3_]_4 3259 Clostndium acetobutylicum 2075 1282_C1_4 L-ARABINOSE ISOMERASE (EC 5_3_1_4) 

5_3_1_4 3964 Clostridium acetobutylicum 30195337_F2_1 L-ARABINOSE ISOMERASE (EC 5_3_1_4) 

5_3_1_4 2874 Bacillus subtilis araA L-ARABINOSE ISOMERASE (EC 5_3_1_4) 
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5_3_1_5 6147 Yersinia pseudotuberculosis EC-xylA XYLOSE ISOMERASE (EC 5_3_1_5) 
5_3_1_5 2472 Yersinia pestis EC-xylA XYLOSE ISOMERASE (EC 5_3_1_5) 
5_3_1_5 3150 Salmonella typhimunum xy!A XYLOSE ISOMERASE (EC 5_3_l_5) 
5_3_1_5 649 Salmonella typhi XYLOSE ISOMERASE (EC 5_3_1_5) 
5_3_1_5 4512 Salmonella paratyphi XYLOSE ISOMERASE (EC 5_3_1_5) 
5_3_1_5 4513 Salmonella paratyphi XYLOSE ISOMERASE (EC 5_3_1_5) 
5_3_1_5 809 Salmonella dublin XYLOSE ISOMERASE (EC 5_3_1_5) 
5_3_l_5 7393 Klebsiella pneumoniae XYLOSE ISOMERASE (EC 5_3_1_5) 
5_3_1_5 5941 Haemophilus influenzae HI1 1 12 XYLOSE ISOMERASE (EC 5_3_1_5) 
5_3_1_5 6084 Escherichia coli xylA XYLOSE ISOMERASE (EC 5_3_1_5) 
5_3_1_5 1968 Enterococcus faecalis EC-xylA XYLOSE ISOMERASE (EC 5_3_1_5) 
5_3_1_5 190 Clostridium difficile EC-xylA XYLOSE ISOMERASE (EC 5_3_1_5) 
5_3_1_5 1760 Bacillus subtilis xylA XYLOSE ISOMERASE (EC 5_3_1_5) 

5_3_3_10 3943 Yersinia pestis 5-CARBOXYMETHYL-2-HYDROXYMUCONATE DELTA-ISOMERASE (EC 

5_3_3_10) 

5_3_3_10 4948 Salmonella typhimurium hpcD 5-CARBOXYMETHYL-2-HYDROXYMUCONATE DELTA- 
ISOMERASE (EC 5_3_3_10) 

5_3_3_10 1288 Salmonella typhi 5-CARBOXYMETHYL-2-HYDROXYMUCONATE DELTA-ISOMERASE (EC 

5_3_3_10) 

5_3_3_10 1 137 Salmonella paratyphi 5 -CARBOXYMETHYL-2- HYDROXY MUCON ATE DELTA-ISOMERASE 

(EC 5_3_3_10) 

5_3_3_10 496 Pseudomonas aeruginosa hpcD 5 -CARBOXYMETHYL-2- HYDROXYMUCONATE DELTA- 
ISOMERASE (EC 5_3_3_10) 

5_3_3_10 6151 Pseudomonas aeruginosa PA1966 5-CARBOXYMETHYL-2-HYDROXYMUCONATE DELTA- 
ISOMERASE (EC 5_3_3_10) 

5_3_3_10 93 1 Pasteurella multocida hpaF 5-CARBOXYMETHYL-2-HYDROXYMUCONATE DELTA- 
ISOMERASE (EC 5_3_3_10) 

5_3_3_10 1 143 Klebsiella pneumoniae 5-CARBOXYMETHYL-2-HYDROXYMUCONATE DELTA- 
ISOMERASE (EC 5_3_3_10) 

5_3_3_4 31 1 Pseudomonas aeruginosa catC MUCONOLACTONE ISOMERASE (EC 5_3_3_4) 
5_4_1_2 969 Salmonella typhimurium cbiC PRECORRIN-8X METHYLMUTASE (EC 5_4_1_2) 
5_4_1_2 2988 Salmonella typhi PRECORRIN-8X METHYLMUTASE (EC 5_4_1_2) 
5_4_1_2 1998 Salmonella paratyphi PRECORRIN-8X METHYLMUTASE (EC 5_4_1_2) 
5_4_1_2 2863 Salmonella enteritidis PRECORRIN-8X METHYLMUTASE (EC 5_4_1_2) 
5_4_1_2 1515 Salmonella dublin PRECORRIN-8X METHYLMUTASE (EC 5_4_1_2) 
5_4_1_2 5844 Pseudomonas aeruginosa cobH PRECORRIN-8X METHYLMUTASE (EC 5_4_1_2) 
5_4J_2 1219 Mycobacterium tuberculosis cobH PRECORRIN-8X METHYLMUTASE (EC 5_4_1_2) 
5_4_1_2 8951 Klebsiella pneumoniae PRECORRIN-8X METHYLMUTASE (EC 5_4_1_2) 
5_4_1_2 1525 Corynebacterium diphtheriae PRECORRIN-8X METHYLMUTASE (EC 5_4_1_2) 
5_4_1_2 926 Clostridium difficile PRECORRIN-8X METHYLMUTASE (EC 5_4J_2) 
5_4_2_3 5499 Yersinia pseudotuberculosis EC-mrsA PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 816 Yersinia pestis EC-mrsA PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 4498 Vibrio choferae El Tor N16961 ORF00868 PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 434 Streptococcus pyogenes EC-mrsA PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 1191 Streptococcus pneumoniae EC-mrsA PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 1 192 Streptococcus pneumoniae PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 1666 Streptococcus mutans EC-mrsA PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 755 Streptococcus equi EC-mrsA PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5 4 2 3 309 Staphylococcus aureustr|P95685 PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 3580 Salmonella typhimurium mrsA PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 6855 Salmonella typhimurium PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
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5_4_2_3 5363 Salmonella typhi PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 

PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 497 Salmonella paratyphi PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 2824 Saccharomyces cerevisiae PCM1 PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) 
5_4_2_3 4535 Pseudomonas aeruginosa glmM PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 1455 Pasteurella multocida mrsA PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 800 Neisseria gonorrhoeae BS-yhxB PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 2923 Mycobacterium tuberculosis mrsA PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 1244 Mycobacterium lepraetr|Q49869 PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 2064 Mycobacterium bovis EC-mrsA PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 1034 Helicobacter pylori HP0075 PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 71 Helicobacter pylori J99tr|Q9ZMZ2 PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 10078 Haemophilus influenzae HI 1337 PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 15164 Haemophilus influenzae HI 1463 PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 1384 Haemophilus ducreyi PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 5862 Escherichia coli mrsA PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 3435 Enterococcus faecium (DOE) EC-mrsA PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 2526 Enterococcus faecalis PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 3560 Clostridium difficile EC-mrsA PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 233 Clostridium acetobutylicum 5346062_C2_109 PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) 
/ PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 779 Chlamydia trachomatis D/UW-3/Cx mrsA PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 893 Chlamydia pneumoniae AR39 CP0893 PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 893 Chlamydia pneumoniae CWL029 pgm PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 2342 Campylobacter jejuni Q0360 PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 2677 Bordetella pertussis EC-mrsA PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 6545 Bordetella bronchiseptica PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_3 177 Bacillus subtilis ybbT PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOSAMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
5_4_2_6 963 Neisseria gonorrhoeae BS-yvdM BETA-PHOSPHOGLUCOMUTASE (EC 5_4_2_6) 
5_4_2_6 1307 Mycobacterium tuberculosis Rv3400 BETA-PHOSPHOGLUCOMUTASE (EC 5_4_2_6) 
5_4_2_6 1219 Mycobacterium lepraesp|Q4974 1 BETA-PHOSPHOGLUCOMUTASE (EC 5_4_2_6) 
5_4_2_6 2753 Mycobacterium leprae BETA-PHOSPHOGLUCOMUTASE (EC 5_4_2_6) 
5_4_2_6 1277 Escherichia coli b!317 BETA-PHOSPHOGLUCOMUTASE (EC 5_4_2_6) 
5_4_2_6 2077 Enterococcus faecium (DOE) BETA-PHOSPHOGLUCOMUTASE (EC 5_4_2_6) 
5_4_2_6 2099 Enterococcus faecium (DOE) BETA-PHOSPHOGLUCOMUTASE (EC 5_4_2_6) 
5_4_2_6 25 1 1 Enterococcus faecium (DOE) BETA-PHOSPHOGLUCOMUTASE (EC 5_4_2_6) 
5_4_2_6 895 Enterococcus faecalis BETA-PHOSPHOGLUCOMUTASE (EC 5_4_2_6) 
5_4_2_6 2037 Enterococcus faecalis BETA-PHOSPHOGLUCOMUTASE (EC 5_4_2_6) 
5_4_2_6 2784 Enterococcus faecalis BETA-PHOSPHOGLUCOMUTASE (EC 5_4_2_6) 
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5_4_2_6 517 Clostridium difficile BETA-PHOSPHOGLUCOMUTASE (EC 5_4_2_6) 
5_4_2_6 11 19 Clostridium difficile BETA-PHOSPHOGLUCOMUTASE (EC 5_4_2_6) 

5_4_2_6 148 Clostridium acetobutylicum 14876450_F3_82 BETA-PHOSPHOGLUCOMUTASE (EC 5_4_2_6) 

5_4_2_6 704 Clostridium acetobutylicum 33242942_C2_87 BETA-PHOSPHOGLUCOMUTASE (EC 5_4_2_6) 

5_4_2_6 1658 Clostridium acetobutylicum 4689375_F1_1 BETA-PHOSPHOGLUCOMUTASE (EC 5_4_2_6) 

5_4_2_6 1870 Clostridium acetobutylicum 23471078_C3_38 BETA-PHOSPHOGLUCOMUTASE (EC 5_4_2_6) 

5_4_2_6 2187 Clostridium acetobutylicum 417_C3_22 BETA-PHOSPHOGLUCOMUTASE (EC 5_4_2_6) 

5_4_2_6 3450 Bacillus subtilis yvdM BETA-PHOSPHOGLUCOMUTASE (EC 5_4_2_6) 

5_4_2_7 7525 Yersinia pseudotuberculosis EC-deoB PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 1288 Yersinia pestis EC-deoB PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 61 15 Vibrio cholerae El Tor N16961 ORF02977 PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 332 Streptococcus pyogenes deoB PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 333 Streptococcus pneumoniae EC-deoB PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 510 Streptococcus mutans EC-deoB PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 1450 Streptococcus equi EC-deoB PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 1893 Staphylococcus aureus EC-deoB PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 2603 Salmonella typhimunum deoB PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 3567 Salmonella typhi PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 1186 Salmonella paratyphi PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 1 187 Salmonella paratyphi PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 4036 Salmonella enteritidis PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 4582 Salmonella enteritidis PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 2152 Salmonella dublin PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 1818 Klebsiella pneumoniae PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 1819 Klebsiella pneumoniae PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 577 Helicobacter pylori HP1 179 PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 1095 Helicobacter pylori J99 deoB PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 4265 Escherichia coli deoB PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 5975 Escherichia coli yhfW PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 2348 Enterococcus faecium (DOE) PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 458 Enterococcus faecalis PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 3069 Clostridium difficile EC-deoB PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 4026 Clostndium acetobutylicum PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_7 2346 Bacillus subtilis drm PHOSPHOPENTOMUTASE (EC 5_4_2_7) 

5_4_2_9 71 16 Bordetella bronchiseptica PHOSPHOENOLPYRUVATE PHOSPHOMUTASE PRECURSOR (EC 

5_4_2_9) 

5_4_3_2 6168 Yersinia pseudotuberculosis EC-yjeK L-LYSINE 2,3-AMINOMUTASE (EC 5_4_3_2) 

5_4_3_2 831 Yersinia pestis EC-yjeK L-LYSINE 2,3-AMINOMUTASE (EC 5_4_3_2) 

5_4_3_2 6409 Vibrio cholerae El Tor N 16961 ORF03362 L-LYSINE 2,3-AMINOMUTASE (EC 5_4_3_2) 

5_4_3_2 7 Treponema pallidum TP0121 L-LYSINE 2,3-AMINOMUTASE (EC 5_4_3_2) 

5_4_3_2 3062 Salmonella typhimurium yjeK L-LYSINE 2,3-AMINOMUTASE (EC 5_4_3_2) 

5_4_3_2 151 Salmonella typhi L-LYSINE 2,3-AMINOMUTASE (EC 5_4_3_2) 

5_4_3_2 4084 Salmonella paratyphi L-LYSINE 2,3-AMINOMUTASE (EC 5_4_3_2) 

5_4_3_2 4085 Salmonella paratyphi LYSINE 2,3-AMINOMUTASE (EC 5_4_3_2) 

5_4_3_2 1021 Salmonella enteritidis L-LYSINE 2,3-AMINOMUTASE (EC 5_4_3_2) 

5_4_3_2 1181 Porphyromonas gmgivalis BS-yodO L-LYSINE 2,3-AMINOMUTASE (EC 5_4_3_2) 

5_4_3_2 487 Pasteurella multocida EC-yjeK L-LYSINE 2,3-AMINOMUTASE (EC 5_4_3_2) 

5_4_3_2 4972 Klebsiella pneumoniae L-LYSINE 2,3-AMINOMUTASE (EC 5_4_3_2) 

5_4_3_2 7957 Haemophilus influenzae HI0329 L-LYSINE 2,3-AMINOMUTASE (EC 5_4_3_2) 

5_4_3_2 1003 Haemophilus ducreyi EC-yjeK L-LYSINE 2,3-AMINOMUTASE (EC 5_4_3_2) 

5_4_3_2 6357 Escherichia coli yjeK L-LYSINE 2,3-AMINOMUTASE (EC 5_4_3_2) 

5_4_3_2 658 Clostndium difficile EC-yjeK L-LYSINE 2,3-AMrNOMUTASE (EC 5_4_3_2) 

5_4_3_2 1966 Bacillus subtilis yodO L-LYSINE 2,3-AMINOMUTASE (EC 5_4_3_2) 

5_4_3_3 1523 Porphyromonas gingivahs D-LYSINE 5,6-AMINOMUTASE BETA SUBUNIT (EC 5_4_3_3) 

5_4_3_3 1524 Porphyromonas gingivalis D-LYSINE 5,6-AMINOMUTASE ALPHA SUBUNIT (EC 5_4_3_3) 

5_4_3_8 6619 Yersinia pseudotuberculosis EC-hemL GLUTAMATE-1 -SEMI ALDEHYDE 2,1-AMINOMUTASE 

(EC 5_4_3_8) 

5_4_3_8 3773 Yersinia pestis EC-hemL GLUTAMATE-1 -SEMIALDEHYDE 2,1-AMINOMUTASE (EC 
5_4_3_8) 

5_4_3_8 4485 Vibrio cholerae E! Tor N16961 ORF00853 GLUTAMATE-t -SEMIALDEHYDE 2,1- 
AMINOMUTASE (EC 5_4_3_8) 
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5_4_3_8 1366 Staphylococcus aureustr|Q9RL91 GLUTAM ATE- 1 -SEMI ALDEHYDE 2,1-AMINOMUTASE (EC 
5_4_3_8) 

5_4_3_8 2509 Staphylococcus aureus EC-hemL GLUTAMATE-1 -SEMI ALDEHYDE 2,1-AMINOMUTASE 2 (EC 
5_4_3_8) 

5_4_3_8 488 Salmonella typhimunum hemL GLUTAMATE-I-SEMIALDEHYDE 2,1-AMINOMUTASE (EC 

5_4_3_8) 

5_4_3_8 1548 Salmonella typhi GLUTAMATE-1 -SEMIALDEHYDE 2,1-AMINOMUTASE (EC 5_4_3_8) 
5_4_3_8 4652 Salmonella paratyphi GLUTAMATE-1 -SEMIALDEHYDE 2,1-AMINOMUTASE (EC 5_4_3_8) 
5_4_3_8 1819 Salmonella enteritidis GLUTAMATE-1-SEMIALDEHYDE 2,1-AMINOMUTASE (EC 5_4_3_8) 
5_4_3_8 4535 Salmonella dublin GLUTAMATE-1-SEMIALDEHYDE 2,1-AMINOMUTASE (EC 5_4_3_8) 
5_4_3_8 1 163 Pseudomonas aeruginosa PA5523 GLUTAMATE-1-SEMIALDEHYDE 2,1-AMINOMUTASE (EC 
5_4_3_8) 

5_4_3_8 1873 Pseudomonas aeruginosa PA4088 GLUTAMATE-1 -SEMIALDEHYDE 2,1-AMINOMUTASE (EC 
5_4_3_8) 

5_4_3_8 8466 Pseudomonas aeruginosa hemL GLUTAMATE- 1 -SEMIALDEHYDE 2,1-AMINOMUTASE (EC 
5_4_3_8) 

5_4_3_8 1477 Pasteurella multocida hemL GLUTAMATE-1 -SEMIALDEHYDE 2,1-AMINOMUTASE (EC 

5_4_3_8) 

5_4_3_8 1481 Neisseria gonorrhoeae EC-hemL GLUTAMATE-1 -SEMIALDEHYDE 2,1-AMINOMUTASE (EC 

5_4_3_8) 

5_4_3_8 2171 Mycobactenum tuberculosis hemL GLUTAMATE-1 -SEMIALDEHYDE 2,1-AMINOMUTASE (EC 

5_4_3_8) 

5_4_3_8 334 Mycobactenum leprae EC-hemL GLUTAMATE-1 -SEMIALDEHYDE 2,1-AMINOMUTASE (EC 
5_4_3_8) 

5_4_3_8 3400 Mycobacterium bovis EC-hemL GLUTAMATE-1-SEMIALDEHYDE 2,1-AMINOMUTASE (EC 
5_4_3_8) 

5_4_3_8 2919 Klebsiella pneumoniae GLUTAMATE-1 -SEMIALDEHYDE 2,1-AMINOMUTASE (EC 5_4_3_8) 
5_4_3_8 2920 Klebsiella pneumoniae GLUTAMATE-1 -SEMIALDEHYDE 2,1-AMINOMUTASE (EC 5_4_3_8) 
5_4_3_8 3091 Klebsiella pneumoniae GLUTAMATE-1 -SEMIALDEHYDE 2,1-AMINOMUTASE (EC 5_4_3_8) 
5_4_3_8 1253 Helicobacter pylori HP0306 GLUTAMATE-1 -SEMIALDEHYDE 2,1-AMINOMUTASE (EC 
5_4_3_8) 

5_4_3_8 296 Helicobacter pylori J99sp|Q9ZMD0 GLUTAMATE-1-SEMIALDEHYDE 2,1-AMINOMUTASE (EC 
5_4_3_8) 

5_4_3_8 4355 Escherichia coli hemL GLUTAMATE-1 -SEMIALDEHYDE 2, 1-AMINOMUTASE (EC 5_4_3_8) 
5_4_3_8 146 Corynebactenum diphtheriae GLUTAMATE-1 -SEMIALDEHYDE 2,1-AMINOMUTASE (EC 
5_4_3_8) 

5_4_3_8 440 Clostridium acetobutylicum 24337932_C2_8 1 GLUTAMATE-1 -SEMIALDEHYDE 2,1- 
AMINOMUTASE (EC 5_4_3_8) 

5_4_3_8 201 Chlamydia trachomatis D/UW-3/Cx EC-hemL GLUTAMATE-1 -SEMIALDEHYDE 2,1- 
AMINOMUTASE (EC 5_4_3_8) 

5_4_3_8 634 Chlamydia pneumoniae AR39 CP0634 GLUTAMATE-1 -SEMIALDEHYDE 2,1-AMINOMUTASE 
(EC 5_4_3_8) 

5_4_3_8 125 Chlamydia pneumoniae CWL029 EC-hemL GLUTAMATE-1 -SEMIALDEHYDE 2,1- 
AMINOMUTASE (EC 5_4_3_8) 

5_4_3_8 353 Campylobacter jejuni hemL GLUTAMATE-1 -SEMIALDEHYDE 2,1-AMINOMUTASE (EC 
5_4_3_8) 

5_4_3_8 1008 Bordetella pertussis GLUTAMATE-1 -SEMIALDEHYDE 2,1-AMINOMUTASE (EC 5_4_3_8) 
5_4_3_8 3748 Bordetella pertussis EC-hemL GLUTAMATE-1 -SEMIALDEHYDE 2,1-AMINOMUTASE (EC 
5_4_3_8) 

5_4_3_8 7780 Bordetella bronchi septica EC-hemL GLUTAMATE-1 -SEMIALDEHYDE 2,1-AMINOMUTASE 
(EC 5_4_3_8) 

5_4_3_8 870 Bacillus subtihs gsaB GLUTAMATE-1 -SEMIALDEHYDE 2,1-AMINOMUTASE (EC 5_4_3_8) 
5_4_3_8 2806 Bacillus subtihs hemL GLUTAMATE-1 -SEMIALDEHYDE 2,1-AMINOMUTASE (EC 5_4_3_8) 
5_4_99_16 1514 Salmonella typhimunum MALTOOLIGOSYLTREHALOSE SYNTHASE (EC 5_4_99_t6) 
5_4_99_16 4299 Salmonella typhi MALTOOLIGOSYLTREHALOSE SYNTHASE (EC 5_4_99_16) 
5_4_99_16 3515 Salmonella paratyphi MALTOOLIGOSYLTREHALOSE SYNTHASE (EC 5_4_99_16) 
5_4_99_16 4257 Salmonella enteritidis MALTOOLIGOSYLTREHALOSE SYNTHASE (EC 5_4_99_16) 
5_4_99_16 2127 Salmonella dubhn MALTOOLIGOSYLTREHALOSE SYNTHASE (EC 5_4_99_16) 
5_4_99_16 2334 Salmonella dublin MALTOOLIGOSYLTREHALOSE SYNTHASE (EC 5_4_99_16) 
5_4_99_16 3213 Pseudomonas aeruginosa PA2162 MALTOOLIGOSYLTREHALOSE SYNTHASE (EC 
5_4_99_16) 
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5 4 99J6 1 184 Mycobacterium tuberculosis glgY MALTOOLICOSYLTREHALOSE SYNTHASE (EC 
5_4_99_16) 

5_4_99_16 6 Mycobacterium bovis MALTOOLIGOSYLTREHALOSE SYNTHASE (EC 5_4_99_16) 
5_4_99_16 1323 Bordetella pertussis MALTOOLIGOSYLTREHALOSE SYNTHASE (EC 5_4_99_16) 
5_4_99_16 9712 Bordetella bronchiseptica MALTOOLIGOSYLTREHALOSE SYNTHASE (EC 5_4_99_16) 
5_4_99_5 6915 Yersinia pseudotuberculosis EC-pheA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC 4_2_l_5l) 

5_4_99_5 6916 Yersinia pseudotuberculosis EC-tyrA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

5_4_99_5 7354 Yersinia pseudotuberculosis MONOFUNCTIONAL CHORISMATE MUTASE PRECURSOR (EC 

5_4_99_5) 

5_4_99_5 2149 Yersinia pestis MONOFUNCTIONAL CHORISMATE MUTASE PRECURSOR (EC 5_4_99_5) 
5_4_99_5 2830 Yersinia pestis EC-pheA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC 4_2_1_51) 

5_4_99_5 3648 Yersinia pestis EC-tyrA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

5_4_99_5 4554 Vibno cholerae El Tor N 16961 ORF00940 CHORISMATE MUTASE (EC 5_4_99_5) / 
PREPHENATE DEHYDROGENASE (EC 1_3_1_12) 

5_4_99_5 4563 Vibrio cholerae El Tor N 16961 ORF00951 CHORISMATE MUTASE (EC 5_4_99_5) / 
PREPHENATE DEHYDRATASE (EC 4_2_1_51) 

5_4_99_5 1076 Streptococcus pyogenes PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 
4_1_2_15) / CHORISMATE MUTASE (EC 5_4_99_5) 

5_4_99_5 443 Streptococcus equi PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 
4_1_2_15) / CHORISMATE MUTASE (EC 5_4_99_5) 

5_4_99_5 2048 Staphylococcus aureus PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 
4_1_2_15) / CHORISMATE MUTASE (EC 5_4_99_5) 

5_4_99_5 2181 Staphylococcus aureus BS-pheB CHORISMATE MUTASE (EC 5_4_99_5) 

5_4_99_5 3905 Salmonella typhimurium pheA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 

DEHYDRATASE (EC 4_2_1_5 1 ) 

5_4_99_5 3907 Salmonella typhimurium tyrA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

5_4_99_5 5163 Salmonella typhimurium aroQ MONOFUNCTIONAL CHORISMATE MUTASE PRECURSOR 
(EC 5_4_99_5) 

5_4_99_5 681 Salmonella typhi MONOFUNCTIONAL CHORISMATE MUTASE PRECURSOR (EC 5_4_99_5) 
5_4_99_5 1837 Salmonella typhi CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE DEHYDRATASE 
(EC4_2_1_51) 

5_4_99_5 4595 Salmonella typhi CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

5_4_99_5 1601 Salmonella paratyphi CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC 4_2_1_51) 

5_4_99_5 1603 Salmonella paratyphi CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

5_4_99_5 5702 Salmonella paratyphi MONOFUNCTIONAL CHORISMATE MUTASE PRECURSOR (EC 

5_4_99_5) 

5_4_99_5 79 Salmonella enteritidis CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE DEHYDRATASE 
(EC4_2_1_51) 

5„4_99_5 87 Salmonella enteritidis MONOFUNCTIONAL CHORISMATE MUTASE PRECURSOR (EC 

5_4_99_5) 

5_4_99_5 739 Salmonella enteritidis CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

5_4_99_5 1797 Salmonella dublin CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

5_4_99_5 987 Saccharomyces cerevisiae AR07 CHORISMATE MUTASE (EC 5_4_99_5) 

5_4_99_5 6949 Saccharomyces cerevisiae TYR1 CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 

DEHYDROGENASE (EC 1_3_1_12) 

5_4_99_5 3027 Pseudomonas aeruginosa pheA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC4_2_1_51) 

5_4_99_5 400 Porphyromonas gingivalis PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 
4_t_2_15) / CHORISMATE MUTASE (EC 5_4_99_5) 

5_4_99_5 572 Pasteurella multocida pheA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC 4_2_1_5 1) 
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5_4_99_5 1599 Pasteurella multocida tyrA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

5_4_99_5 802 Neisseria gonorrhoeae PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 
41215) /CHORISMATE MUTASE (EC 5_4_99_5) 

5_4_99_5 1366 Neisseria gonorrhoeaesp|Q9ZHY3 CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC 4_2_1_51) 

5_4_99_5 4074 Mycobacterium tuberculosis Rvl885c MONOFUNCTIONAL CHORISMATE MUTASE 
PRECURSOR (EC 5_4_99_5) 

5_4_99_5 602 Mycobacterium bovis MONOFUNCTIONAL CHORISMATE MUTASE PRECURSOR (EC 
5_4_99_5) 

5_4_99_5 7342 Klebsiella pneumoniae CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC 4_2_1_5 1 ) 

5_4_99_5 280 Helicobacter pylori J99tr|Q9ZME4 CHORISMATE MUTASE (EC 5_4_99_5) 

5_4_99_5 5998 Haemophilus influenzae HI 11 45 CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 

DEHYDRATASE (EC 4_2_1_5 1) 

5_4_99_5 10001 Haemophilus influenzae HI1290 CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

5_4_99_5 281 Haemophilus ducreyi EC-pheA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC 4_2_1_51) 

5_4_99_5 764 Haemophilus ducreyi EC-tyrA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

5_4_99_5 765 Haemophilus ducreyi CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

5_4_99_5 2535 Escherichia coli pheA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC 4_2_1_51) 

5_4_99_5 4327 Escherichia coli b0105 POSSIBLE CHORISMATE MUTASE (EC 5_4_99_5) 
5_4_99_5 5568 Escherichia coli tyrA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDROGENASE (EC 1_3_1_12) 

5_4_99_5 2436 Enterococcus faecmm (DOE) PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE 
(EC 4_1_2_15) / CHORISMATE MUTASE (EC 5_4_99_5) 

5_4_99_5 1359 Enterococcus faecalis BS-aroA PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE 
(EC 4_1_2_15) / CHORISMATE MUTASE (EC 5_4_99_5) 

5_4_99_5 1995 Clostridium difficile PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 
4_1_2_15) /CHORISMATE MUTASE (EC 5_4_99_5) 

5_4_99_5 2417 Clostridium difficile EC-pheA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC 4_2_1_51) 

5_4_99_5 2421 Clostridium difficile PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 
4_1_2_15) / CHORISMATE MUTASE (EC 5_4_99_5) 

5_4_99_5 1750 Clostridium acetobutyficum 954438_F2_8 PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE 
ALDOLASE (EC 4_1_2_15) / CHORISMATE MUTASE (EC 5_4_99_5) 

5_4_99_5 3246 Clostridium acetobutylicum 2399 1 642_C2_ 1 1 CHORISMATE MUTASE (EC 5_4_99_5) 
5_4_99_5 363 Chlamydia trachomatis D/UW-3/Cx BS-aroA PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE 
ALDOLASE (EC 4J_2_15) / CHORISMATE MUTASE (EC 5_4_99_5) 

5_4_99_5 270 Chlamydia pneumoniae AR39 CP0270 PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE 
ALDOLASE (EC 4_1_2_15) / CHORISMATE MUTASE (EC 5_4_99_5) 

5_4_99_5 440 Chlamydia pneumoniae CWL029 BS-aroA P HOS PHO-2- DEHY DRO-3-DEOXYHEPTON ATE 
ALDOLASE (EC 4_1_2_15) / CHORISMATE MUTASE (EC 5_4_99_5) 

5_4_99_5 2276 Campylobacter jejuni pheA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC 4_2_1_5 1 ) 

5_4_99_5 195 Bordetella pertussis EC-pheA CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC 4_2_1_51) 

5_4_99_5 2692 Bordetella pertussis CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE DEHYDRATASE 

(EC4_2_1_51) 

5_4_99_5 2694 Bordetella pertussis CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE DEHYDRATASE 
(EC4_2_1_51) 

5_4_99_5 7356 Bordetella bronchiseptica CHORISMATE MUTASE (EC 5_4_99_5) / PREPHENATE 
DEHYDRATASE (EC 4_2_1_51) 

5_4_99_5 2265 Bacillus subtilis aroH CHORISMATE MUTASE (EC 5_4_99_5) 
5_4_99_5 2785 Bacillus subtilis pheB CHORISMATE MUTASE (EC 5_4_99_5) 

5_4_99_5 2969 Bacillus subtilis aroA PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE ALDOLASE (EC 
4_1_2_15) /CHORISMATE MUTASE (EC 5_4_99_5) 
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5_4_99_6 8095 Yersinia pseudotuberculosis EC-menF MENAQUINONE-SPECIFIC 1SOCHORISMATE 
SYNTHASE (EC 5_4_99_6) 

5 4 99 6 878 Yersinia pestis EC-menF MENAQUINONE-SPECIFIC ISOCHORISMATE SYNTHASE (EC 
5_4_99_6) 

5_4_99_6 4628 Vibrio cholerae El Tor N16961 ORF01035 ISOCHORISMATE SYNTHASE DHBC (EC 

5_4_99_6) 

5_4_99_6 5771 Vibrio cholerae El Tor N 16961 ORF02494 MENAQUINONE-SPECIFIC ISOCHORISMATE 
SYNTHASE (EC 5_4_99_6) 

5_4_99_6 2270 Staphylococcus aureus EC-menF MENAQUINONE-SPECIFIC ISOCHORISMATE SYNTHASE 
(EC 5_4_99_6) 

5_4_99_6 1 182 Salmonella typhimunum entC ISOCHORISMATE SYNTHASE DHBC (EC 5_4_99_6) 
5_4_99_6 4345 Salmonella typhimunum menF MENAQUINONE-SPECIFIC ISOCHORISMATE SYNTHASE 
(EC 5_4_99_6) 

5_4_99_6 3027 Salmonella typhi MENAQUINONE-SPECIFIC ISOCHORISMATE SYNTHASE (EC 5_4_99_6) 

5_4_99_6 3583 Salmonella typhi ISOCHORISMATE SYNTHASE DHBC (EC 5_4_99_6) 

5_4_99_6 927 Salmonella paratyphi ISOCHORISMATE SYNTHASE DHBC (EC 5_4_99_6) 

5_4_99_6 1816 Salmonella paratyphi MENAQUINONE-SPECIFIC ISOCHORISMATE SYNTHASE (EC 

5_4_99_6) 

5_4_99_6 2921 Salmonella paratyphi ISOCHORISMATE SYNTHASE DHBC (EC 5_4_99j5) 
5_4_99_6 3967 Salmonella ententidis ISOCHORISMATE SYNTHASE ENTC (EC 5_4_99_6) 
5_4_99_6 4102 Salmonella ententidis MENAQUINONE-SPECIFIC ISOCHORISMATE SYNTHASE (EC 
5_4_99_6) 

5_4_99_6 496 Salmonella dublin ISOCHORISMATE SYNTHASE DHBC (EC 5_4_99_6) 

5_4_99_6 6495 Pseudomonas aeruginosa pchA MENAQUINONE-SPECIFIC ISOCHORISMATE SYNTHASE 

(EC 5_4_99_6) 

5_4_99_6 966 Pasteurella multocida menF MENAQUINONE-SPECIFIC ISOCHORISMATE SYNTHASE (EC 
5_4_99_6) 

5_4_99_6 1562 Mycobacterium tuberculosis entC ISOCHORISMATE SYNTHASE ENTC (EC 5_4_99_6) 
5_4_99_6 1787 Mycobacterium leprae EC-entC ISOCHORISMATE SYNTHASE ENTC (EC 5_4_99_6) 
5_4_99_6 21 15 Mycobacterium bovis EC-entC ISOCHORISMATE SYNTHASE ENTC (EC 5_4_99_6) 
5_4_99_6 1479 Klebsiella pneumoniae MENAQUINONE-SPECIFIC ISOCHORISMATE SYNTHASE (EC 
5_4_99_6) 

5_4_99_6 1480 Klebsiella pneumoniae MENAQUINONE-SPECIFIC ISOCHORISMATE SYNTHASE (EC 
5_4_99_6) 

5_4_99_6 4359 Klebsiella pneumoniae ISOCHORISMATE SYNTHASE DHBC (EC 5_4_99_6) 
5_4_99_6 4360 Klebsiella pneumoniae ISOCHORISMATE SYNTHASE DHBC (EC 5_4_99_6) 
5_4_99_6 4361 Klebsiella pneumoniae ISOCHORISMATE SYNTHASE DHBC (EC 5_4_99_6) 
5_4_99_6 4362 Klebsiella pneumoniae ISOCHORISMATE SYNTHASE DHBC (EC 5_4_99_6) 
5_4_99_6 6382 Klebsiella pneumoniae MENAQUINONE-SPECIFIC ISOCHORISMATE SYNTHASE (EC 
5_4_99_6) 

5_4_99_6 14026 Haemophilus influenzae HI0285 MENAQUINONE-SPECIFIC ISOCHORISMATE SYNTHASE 
(EC 5_4_99_6) 

5_4_99_6 237 Haemophilus ducreyi EC-menF MENAQUINONE-SPECIFIC ISOCHORISMATE SYNTHASE (EC 
5_4_99_6) 

5_4_99_6 574 Escherichia coli entC ISOCHORISMATE SYNTHASE DHBC (EC 5_4_99_6) 

5_4_99_6 5373 Escherichia coli menF MENAQUINONE-SPECIFIC ISOCHORISMATE SYNTHASE (EC 

5_4_99_6) 

5_4_99_6 2538 Enterococcus faecalis BS-menF MENAQUINONE-SPECIFIC ISOCHORISMATE SYNTHASE 
(EC 5_4_99_6) 

5_4_99_6 1938 Corynebacterium diphthenae ISOCHORISMATE SYNTHASE ENTC (EC 5_4_99_6) 
5_4_99_6 3077 Bacillus subtilis menF MENAQUINONE-SPECIFIC ISOCHORISMATE SYNTHASE (EC 
5_4_99_6) 

5_4_99_6 3194 Bacillus subtilis dhbC ISOCHORISMATE SYNTHASE DHBC (EC 5_4_99_6) 
5_4_99_9 5269 Salmonella typhimunum UDP-GALACTOPYRANOSE MUTASE (EC 5_4_99_9) 
5_4_99_9 3335 Salmonella typhi UDP-GALACTOPYRANOSE MUTASE (EC 5_4_99_9) 
5_4_99_9 5734 Salmonella paratyphi UDP-GALACTOPYRANOSE MUTASE (EC 5_4_99_9) 
5_4_99_9 558 Mycoplasma pneumoniae MP558 UDP-GALACTOPYRANOSE MUTASE (EC 5_4_99_9) 
5_4_99_9 247 Mycoplasma genitahum MG137 UDP-GALACTOPYRANOSE MUTASE (EC 5_4_99_9) 
5_4_99_9 3216 Mycobacterium tuberculosis glf UDP-GALACTOPYRANOSE MUTASE (EC 5_4_99_9) 
5_4_99_9 3057 Mycobacterium leprae EC-yefE UDP-GALACTOPYRANOSE MUTASE (EC 5_4_99_9) 
5_4_99_9 2487 Mycobacterium bovis EC-yefE UDP-GALACTOPYRANOSE MUTASE (EC 5_4_99_9) 
5_4_99_9 2750 Mycobacterium bovis UDP-GALACTOPYRANOSE MUTASE (EC 5_4_99_9) 
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5_4_99_9 5231 Escherichia coh yefE UDP-GALACTOPYRANOSE MUTASE (EC 5_4_99_9) 
5_4_99_9 1338 Enterococcus faecalis EC-yefE UDP-GALACTOPYRANOSE MUTASE (EC 5_4_99_9) 
5_4_99_9 1469 Corynebactenum diphtheriae UDP-GALACTOPYRANOSE MUTASE (EC 5_4_99_9) 
5_4_99_9 2453 Clostridium acetobutylicum 3945463_C2_30 UDP-GALACTOPYRANOSE MUTASE (EC 
5_4_99_9) 

5_4_99_9 717 Campylobacter jejuni g]f UDP-GALACTOPYRANOSE MUTASE (EC 5_4_99_9) 

5_5_1_1 310 Pseudomonas aeruginosa catB MUCONATE CYCLOISOMERASE (EC 5_5_1_1) 

5_5_1_1 94 Porphyromonas gingivalis BS-ykfB MUCONATE CYCLOISOMERASE 1 (EC 5_5_1_1) 

5_5_1_1 3274 Mycobactenum tuberculosis menC MUCONATE CYCLOISOMERASE (EC 5_5J_l) 

5_5_1_1 3301 Mycobactenum leprae EC-menC MUCONATE CYCLOISOMERASE (EC 5_5_l_l) 

5_5_1_1 2657 Mycobactenum bovis MUCONATE CYCLOISOMERASE (EC 5_5_1_1) 

5_5_1_1 2302 Klebsiella pneumoniae MUCONATE CYCLOISOMERASE I (EC 5_5_1_1) 

5_5_1_1 2303 Klebsiella pneumoniae MUCONATE CYCLOISOMERASE I (EC 5_5_1_1) 

5_5_1_1 2304 Klebsiella pneumoniae MUCONATE CYCLOISOMERASE I (EC 5_5_1_1) 

5_5_1_1 2937 Enterococcus faecalis BS-ykfB MUCONATE CYCLOISOMERASE I (EC 5_5_I_1) 

5_5_1_1 869 Corynebacterium diphtheriae MUCONATE CYCLOISOMERASE (EC 5_5_1_1) 

5_5_1_1 1468 Clostridium difficile EC-menC MUCONATE CYCLOISOMERASE I (EC 5_5_l_l) 

5_5_1_1 500 Clostridium acetobutylicum 24226692_C3_67 MUCONATE CYCLOISOMERASE I (EC 5_5_1_1) 

5_5_1_1 1299 Bacillus subtil is ykfB MUCONATE CYCLOISOMERASE I (EC 5_5_1_1) 

5_5_1_2 2128 Pseudomonas aeruginosa pcaB 3-CARBOXY-CIS,CIS-MUCONATE CYCLOISOMERASE (EC 

5_5_1_2) 

5„5„1_5 7814 Yersinia pseudotuberculosis EC-ybhE CARBOXY-CIS,CIS-MUCONATE CYCLASE (EC 
5_5_1_5) 

5_5_1_5 3361 Staphylococcus aureus EC-ybhE CARBOXY-CIS,CIS-MUCONATE CYCLASE (EC 5_5_1_5) 

5_5_1_5 103 Neurospora crassa AAA21020_1 CARBOXY-CIS,CIS-MUCONATE CYCLASE (EC 5_5_1_5) 

5_5_1_5 2941 Klebsiella pneumoniae CARBOXY-CIS,CIS-MUCONATE CYCLASE (EC 5_5_1_5) 

5_5_1_7 7476 Yersinia pseudotuberculosis BS-ykfB CHLOROMUCONATE CYCLOISOMERASE (EC 5_5_1_7) 

5_5_1_7 1725 Yersinia pestis BS-ykfB CHLOROMUCONATE CYCLOISOMERASE (EC 5_5_1_7) 

5_5_1_7 5621 Salmonella typhimurium ycjG CHLOROMUCONATE CYCLOISOMERASE (EC 5_5_1_7) 

5_5_1_7 241 1 Salmonella typhi CHLOROMUCONATE CYCLOISOMERASE (EC 5_5_1_7) 

5_5_1_7 6122 Salmonella paratyphi CHLOROMUCONATE CYCLOISOMERASE (EC 5_5_1_7) 

5_5_l_7 6123 Salmonella paratyphi CHLOROMUCONATE CYCLOISOMERASE (EC 5_5_1_7) 

5_5_1_7 1422 Klebsiella pneumoniae CHLOROMUCONATE CYCLOISOMERASE (EC 5_5_1_7) 

5_5_1_7 1423 Klebsiella pneumoniae CHLOROMUCONATE CYCLOISOMERASE (EC 5_5_1_7) 

5_5_1_7 1285 Escherichia coli bl325 CHLOROMUCONATE CYCLOISOMERASE (EC 5_5_1_7) 

6_2_1_12 8479 Pseudomonas aeruginosa PA3860 4-COUMARATE-COA LIGASE 2 (EC 6_2_1_12) 

6_2_1_12 2377 Mycobacterium tuberculosis fadD8 4-COUMARATE-COA LIGASE (EC 6_2_1_12) 

6_2_1_12 3637 Mycobacterium tuberculosis fadD5 4-COUMARATE-COA LIGASE (EC 6_2_1_12) 

6_2_1_12 4593 Mycobactenum tuberculosis fadD35 4-COUMARATE-COA LIGASE (EC 6_2_1_12) 

6_2_1_12 5654 Mycobacterium tuberculosis fadD36 4-COUMARATE-COA LIGASE 1 (EC 6_2J_12) 

6_2_1_12 1 107 Mycobacterium lepraetr|Q50017 4-COUMARATE-COA LIGASE 1 (EC 6_2_1_12) 

6_2_1_12 2356 Mycobacterium bovis BS-lcfA 4-COUMARATE-COA LIGASE 1 (EC 6_2_1_12) 

6_2_1_12 2655 Mycobacterium bovis 4-COUMARATE-COA LIGASE (EC 6_2_1_12) 

6_2_1_12 2954 Mycobacterium bovis 4-COUMARATE-COA LIGASE (EC 6_2_1_12) 

6_2_1_12 2091 Corynebacterium diphtheriae 4-COUMARATE-COA LIGASE (EC 6_2_1_12) 

6_2_1_12 2688 Bordetella pertussis 4-COUMARATE-COA LIGASE (EC 6_2_1_12) 

6_2_1_12 5696 Bordetella bronchiseptica 4-COUMARATE-COA LIGASE (EC 6_2_1_12) 

6_2_1_I2 7227 Bordetella bronchiseptica 4-COUMARATE-COA LIGASE 2 (EC 6_2_1_12) 

6_2_1_12 1027 Bacillus subtilis yhfL 4-COUMARATE-COA LIGASE (EC 6_2_1_12) 

6_2_1_12 1824 Bacillus subtilis yngl 4-COUMARATE-COA LIGASE (EC 6_2_1_12) 

6_2_1_14 6490 Yersinia pseudotuberculosis 6-CARBOXYHEXANOATE— COA LIGASE (EC 6_2_1_14) 

6_2_1_14 1665 Yersinia pestis 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 

6_2_1_14 7080 Vibrio cholerae El Tor N 16961 ORFA00232 6-CARBOXYHEXANOATE-COA LIGASE (EC 

6_2_1_14) 

6_2_1_14 3269 Staphylococcus aureus 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1_14 3700 Staphylococcus aureus BS-bioW 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_i_14) 
6_2_1_14 5072 Salmonella typhimurium 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1_14 6891 Salmonella typhimurium 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1_14 4635 Salmonella typhi 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1_14 3031 Salmonella paratyphi 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1_14 3032 Salmonella paratyphi 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1_14 3248 Salmonella dubhn 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
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6_2J_14 6742 Pseudomonas aeruginosa PA4978 6-C A RBOX Y HEX ANOATE--CO A LIGASE (EC 6_2_1_14) 
6_2_1_14 7178 Pseudomonas aeruginosa pauA 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1_14 554 Porphyromonas gingivalis 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1_14 5515 Klebsiella pneumoniae 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1_14 5516 Klebsiella pneumoniae 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_l_t4 5517 Klebsiella pneumoniae 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1_14 5518 Klebsiella pneumoniae 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1_14 5519 Klebsiella pneumoniae 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1_14 5520 Klebsiella pneumoniae 6-CARBOXYHEXANOATE-COA LIGASE {EC 6_2_1_14) 
6_2_1_14 2524 Escherichia coli b2584 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1_14 2008 Corynebacterium diphtheriae 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1 J4 1623 Clostridium difficile 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1 J4) 
6_2_1_14 66 Bordetellapertussisgi|313841 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1_14 627 Bordetetla pertussis 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1 J4 2312 Bordetella pertussis 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1_14 2547 Bordetella pertussis 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_I_14 2628 Bordetella pertussis 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1_14 3058 Bordetella pertussis 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1_14 5070 Bordetella bronchi septica 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1_14 5093 Bordetella bronchi septica 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1_14 5701 Bordetella bronchiseptica 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1_14 5852 Bordetella bronchiseptica 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1_14 9692 Bordetella bronchiseptica 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1_14 3018 Bacillus subtilis bioW 6-CARBOXYHEXANOATE-COA LIGASE (EC 6_2_1_14) 
6_2_1_I7 5165 Vibrio cholerae El Tor N16961 ORF01729 propionate-CoA ligase (EC 6_2_1_17) 
6_2_1_17 4760 Salmonella typhimurium prpE propionate-CoA ligase (EC 6_2_1_17) 
6_2_1_17 2272 Salmonella typhi propionate-CoA ligase (EC 6_2_1_17) 
6_2_1_17 3657 Salmonella paratyphi propionate-CoA iigase (EC 6_2_1_17) 
6_2_1_17 3658 Salmonella paratyphi propionate-CoA ligase (EC 6_2_1_17) 
6_2_1_17 3659 Salmonella paratyphi propionate-CoA ligase (EC 6_2_1_17) 
6 2 1 17 3437 Salmonella enteritidis propionate-CoA ligase (EC 6_2_1_17) 
6_2_1_17 471 1 Pseudomonas aeruginosa PA3568 propionate-CoA ligase (EC 6 2117) 
6_2_1_I7 319 Escherichia coli b0335 propionate-CoA ligase (EC 6_2_1_17) 
6_2_1_17 2252 Bordetella pertussis propionate-CoA ligase (EC 6_2_1_17) 
6_2_1_17 5171 Bordetella bronchiseptica propionate-CoA ligase (EC 6 2117) 
6_2_1_21 1358 Escherichia coli bl398 phenylacetate-CoA ligase (EC 6_2_l_21) 

6_2_1_22 4651 Vibrio cholerae El Tor N16961 ORF01068 [CITRATE (PRO-3S) -LYASE] LIGASE (EC 
6_2_1_22) 

6_2J_22 291 Streptococcus pyogenes citC [CITRATE (PRO-3S) -LYASE] LIGASE (EC 6_2_1_22) 
6_2_1_22 1476 Streptococcus mutans [CITRATE (PRO-3S) -LYASE] LIGASE (EC 6_2_1_22) 
6_2_1_22 188 Streptococcus equi [CITRATE (PRO-3S) -LYASE] LIGASE (EC 6_2_1_22) 
6_2_1_22 3279 Salmonella typhimurium citC [CITRATE (PRO-3S) -LYASE] LIGASE (EC 6_2_1_22) 
6_2_1_22 3631 Salmonella typhimurium citC [CITRATE (PRO-3S) -LYASE] LIGASE (EC 6_2_1_22) 
6_2_1_22 2136 Salmonella typhi [CITRATE (PRO-3S) -LYASE] LIGASE (EC 6_2_1_22) 
6_2_1_22 4546 Salmonella typhi [CITRATE (PRO-3S) -LYASE] LIGASE (EC 6_2_1_22) 
6_2_1_22 2524 Salmonella paratyphi [CITRATE (PRO-3S) -LYASE] LIGASE (EC 6_2_1_22) 
6_2_1_22 2525 Salmonella paratyphi [CITRATE (PRO-3S) -LYASE] LIGASE (EC 6_2_1_22) 
6_2_1_22 2941 Salmonella paratyphi [CITRATE (PRO-3S) -LYASE] LIGASE (EC 6_2_1_22) 
6_2_1_22 267 Salmonella enteritidis [CITRATE (PRO-3S) -LYASE] LIGASE (EC 6_2J_22) 
6_2_1_22 3168 Salmonella enteritidis [CITRATE (PRO-3S) -LYASE] LIGASE (EC 6_2_1_22) 
6_2_1_22 3106 Salmonella dublin [CITRATE (PRO-3S) -LYASE] LIGASE (EC 6_2_1_22) 
6_2_I_22 3561 Salmonella dublin [CITRATE (PRO-3S) -LYASE] LIGASE (EC 6_2_1^22) 
6_2_1_22 1 16 Klebsiella pneumoniae [CITRATE (PRO-3S) -LYASE] LIGASE (EC 6_2_1_22) 
6_2_1_22 21804 Haemophilus influenzae HI0025 [CITRATE (PRO-3S) -LYASE] LIGASE (EC 6_2_1_22) 
6_2_1_22 630 Haemophilus ducreyi [CITRATE (PRO-3S) -LYASE] LIGASE (EC 6_2_1_22) 
6_2_1_22 4552 Escherichia coli b0618 [CITRATE (PRO-3S) -LYASE] LIGASE (EC 6_2_l_22) 
6_2_1_22 1014 Enterococcus faecalis [CITRATE (PRO-3S) -LYASE] LIGASE (EC 6_2_1_22) 
6_2_1_25 538 Mycobacterium tuberculosis fadD22 BENZOATE-COENZYME A LIGASE (EC 6_2J_25) 
6_2_1_25 204 Mycobacterium bovis BENZOATE-COENZYME A LIGASE (EC 6_2J_25) 
6_2_1_25 1004 Bordetella pertussis BENZOATE-COENZYME A LIGASE (EC 6_2_1_25) 
6_2_1_25 6627 Bordetella bronchiseptica BENZOATE-COENZYME A LIGASE (EC 6_2_1_25) 
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6_2_1_26 8100 Yersinia pseudotuberculosis EC-menE O-SUCCINYLBENZOIC ACID—CO A LIGASE (EC 
6_2_1_26) 

6_2_1_26 2267 Yersinia pestis EC-menE O-SUCCINYLBENZOIC AC ID-CO A LIGASE (EC 6_2_I_26) 

6 21 26 5766 Vibrio cholerae El Tor N16961 ORF02487 O-SUCCINYLBENZOIC ACID-COA LIGASE (EC 

6_2J_26) 

6_2_1_26 3507 Staphylococcus aureussp|Q53634 O-SUCCINYLBENZOIC ACID-COA LIGASE (EC 6_2_1_26) 
6_2_1_26 127 Salmonella typhimurium menE O-SUCCINYLBENZOIC ACID-COA LIGASE (EC6_2_1_26) 
6_2_1_26 2636 Salmonella typhi O-SUCCINYLBENZOIC ACID-COA LIGASE (EC 6_2_1_26) 
6_2_1_26 862 Salmonella paratyphi O-SUCCINYLBENZOIC ACID-COA LIGASE (EC 6_2_1_26) 
6_2_1_26 863 Salmonella paratyphi O-SUCCINYLBENZOIC ACID-COA LIGASE (EC 6_2_1_26) 
6_2_1_26 145 Salmonella enteritidis O-SUCCINYLBENZOIC ACID-COA LIGASE (EC 6_2_1_26) 
6_2_1_26 4692 Salmonella dublin O-SUCCINYLBENZOIC ACID-COA LIGASE (EC 6_2_1_26) 
6_2_1_26 93 Porphyromonas gingivalis EC-menE O-SUCCINYLBENZOIC ACID-COA LIGASE (EC 6_2_1_26) 
6_2_1_26 628 Pasteurella multocida menE O-SUCCINYLBENZOIC ACID-COA LIGASE (EC 6_2_1_26) 
6_2_1_26 2195 Mycobacterium tuberculosis menE O-SUCCINYLBENZOIC ACID-COA LIGASE (EC 
6_2_1_26) 

6_2J_26 1074 Mycobacterium Iepraetr|Q50170 O-SUCCINYLBENZOIC ACID-COA LIGASE (EC 6_2_1_26) 
6_2_1_26 2823 Mycobacterium bovis EC-menE O-SUCCINYLBENZOIC ACID-COA LIGASE (EC 6_2_1_26) 
6_2_1_26 3695 Klebsiella pneumoniae O-SUCCINYLBENZOIC ACID-COA LIGASE (EC 6_2_1_26) 
6_2_1_26 3696 Klebsiella pneumoniae O-SUCCINYLBENZOIC ACID-COA LIGASE (EC 6_2_1_26) 
6_2_1_26 7649 Haemophilus influenzae HI0194 O-SUCCINYLBENZOIC ACID-COA LIGASE (EC 6_2_1_26) 
6_2_1_26 607 Haemophilus ducreyi EC-menE O-SUCCINYLBENZOIC ACID-COA LIGASE (EC 6_2_1_26) 
6_2_1_26 5368 Escherichia coli menE O-SUCCINYLBENZOIC ACID-COA LIGASE (EC 6_2_1_26) 
6_2_1_26 2537 Enterococcus faecalis BS-menE O-SUCCINYLBENZOIC ACID-COA LIGASE (EC 6_2_1_26) 
6_2_1_26 99 Corynebacterium diphtheriae O-SUCCINYLBENZOIC ACID-COA LIGASE (EC 6_2_1_26) 
6_2_1_26 3073 Bacillus subtilis menE O-SUCCINYLBENZOIC ACID-COA LIGASE (EC 6_2_1_26) 
6_2_1_5 5649 Yersinia pseudotuberculosis EC-sucC SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 
6_2_1_5) 

6_2_1_5 5650 Yersinia pseudotuberculosis EC-sucD SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 

6_2_1_5) 

6_2_1_5 138 Yersinia pestis EC-sucD SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 6_2_1_5) 
6_2_1_5 4283 Yersinia pestis EC-sucC SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 6_2_1_5) 
6_2_1_5 5878 Vibrio cholerae El Tor N16961 ORF02630 SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 

6_2J__5) 

6_2_1_5 5879 Vibno cholerae El Tor N 16961 ORF02632 SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 

6_2_1_5) 

6_2_1_5 2985 Staphylococcus aureus SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 6_2_1_5) 
6_2_1_5 4455 Salmonella typhimurium sucC SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 6_2_1_5) 
6_2_1_5 4456 Salmonella typhimurium sucD SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 6_2_1_5) 
6_2_1_5 463 Salmonella typhi SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 6_2_1_5) 
6_2_1_5 4242 Salmonella typhi SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 6_2_1_5) 
6_2_1_5 4856 Salmonella paratyphi SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 6_2_1_5) 
6_2_1_5 4857 Salmonella paratyphi SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 6_2_1_5) 
6_2_1_5 4858 Salmonella paratyphi SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 6_2_1_5) 
6_2_l_5 3751 Salmonella enteritidis SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 6_2_1_5) 
6_2_t_5 3752 Salmonella enteritidis SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 6_2_1_5) 
6_2_1_5 1873 Salmonella dublin SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 6_2_1_5) 
6_2_1_5 2802 Salmonella dublin SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 6_2_1_5) 
6_2_1_5 423 Rickettsia prowazekii RP432 SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 6_2_1_5) 
6_2_1_5 424 Rickettsia prowazekii RP433 SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 6_2_1_5) 
6_2_1_5 1727 Pseudomonas aeruginosa sucD SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 6_2_1_5) 
6_2_l_5 8108 Pseudomonas aeruginosa sucC SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 6_2_1_5) 
6_2_l_5 401 Pasteurella multocida sucD SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 6_2_1_5) 
6_2_1_5 402 Pasteurella multocida sucC SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 6_2_1_5) 
6_2_1_5 846 Neisseria gonorrhoeae EC-sucC SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 6_2_1_5) 
6_2_1_5 847 Neisseria gonorrhoeae EC-sucD SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 6_2_1_5) 
6_2_1_5 42 Mycobacterium tuberculosis sucD SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 6_2_1_5) 
6_2 J_5 43 Mycobacterium tuberculosis sucC SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 6_2_1_5) 
6_2_1_5 1680 Mycobacterium leprae EC-sucC SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 6_2_1_5) 
6_2_1_5 2334 Mycobacterium leprae EC-sucD SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 6_2_1_5) 
6_2_1_5 2575 Mycobacterium bovis EC-sucC SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 6_2_1_5) 
6_2_1_5 2576 Mycobacterium bovis EC-sucD SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 6_2_1_5) 
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6_2J_5 3990 Klebsiella pneumoniae SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 6_2_1_5) 
6_2_1_5 3991 Klebsiella pneumontae SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 6_2_1_5) 
6_2_1_5 3992 Klebsiella pneumoniae SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 6_2_1_5) 
6_2_1_5 2556 Haemophilus influenzae HI1 197 SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 6_2_1_5) 
6_2_1_5 6118 Haemophilus influenzae HI1 196 SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 6_2_1_5) 
6_2_1_5 304 Escherichia coli b0320 SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 6_2_1_5) 
6_2_1_5 702 Escherichia coli sucC SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 6_2_1_5) 
6_2_1_5 703 Escherichia coli sucD SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 6_2_1_5) 
6_2_1_5 2444 Enterococcus faecalis SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 6_2_1_5) 
6_2_1_5 785 Chlamydia trachomatis D/UW-3/Cx EC-sucC SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 
6_2_1_5) 

6_2_1_5 786 Chlamydia trachomatis D/UW-3/Cx sucD SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 
6_2_1_5) 

6_2_1_5 885 Chlamydia pneumoniae AR39 CP0885 SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 
6_2_1_5) 

6_2_1_5 886 Chlamydia pneumoniae AR39 CP0886 SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 

6_2_1_5) 

6_2_1_5 899 Chlamydia pneumoniae CWL029 EC-sucC SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 
6_2_1_5) 

6_2_1_5 900 Chlamydia pneumoniae CWL029 sucD SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 

6_2_1_5) 

6_2_1_5 1484 Campylobacter jejuni sucD SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 6_2_1_5) 
6_2_1_5 1485 Campylobacter jejuni sucC SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 6_2_1_5) 
6_2_1_5 557 Bordetella pertussis EC-sucC SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 6_2_1_5) 
6_2_1_5 558 Bordetella pertussis EC-sucD SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 6_2_1_5) 
6_2_1_5 8262 Bordetella bronchiseptica EC-sucD SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 
6_2_1_5) 

6_2_1_5 8263 Bordetella bronchiseptica EC-sucC SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 6_2_1_5) 

6_2_1_5 1609 Bacillus subtilis sucC SUCCINYL-COA SYNTHETASE BETA CHAIN (EC 6_2_1_5) 

6_2_1_5 1610 Bacillus subtilis sucD SUCCINYL-COA SYNTHETASE ALPHA CHAIN (EC 6_2_1_5) 

6_2_1_6 4151 Pseudomonas aeruginosa PAl 188 GLUTARATE--COA LIGASE (EC 6_2_1_6) 

6_2_1_6 4176 Pseudomonas aeruginosa PA3733 GLUTARATE-COA LIGASE (EC 6_2_1_6) 

6_2_1_6 6001 Pseudomonas aeruginosa PA3592 GLUTARATE-COA LIGASE (EC 6_2_1_6) 

6_2_l_6 48 Bordetella pertussis GLUTARATE-COA LIGASE (EC 6_2_1_6) 

6_2_1_6 962 Bordetella pertussis GLUTARATE-COA LIGASE (EC 6_2_1_6) 

6_2_1_6 1332 Bordetella pertussis GLUTARATE-COA LIGASE (EC 6_2_1_6) 

6_2_1_6 1436 Bordetella pertussis GLUTARATE-COA LIGASE (EC 6_2_1_6) 

6_2_1_6 1508 Bordetella pertussis GLUTARATE-COA LIGASE (EC 6_2_1_6) 

6_2_1_6 1701 Bordetella pertussis GLUTARATE-COA LIGASE (EC 6_2_1_6) 

6_2_1_6 2326 Bordetella pertussis GLUTARATE-COA LIGASE (EC 6_2_1_6) 

6_2_1_6 2885 Bordetella pertussis GLUTARATE-COA LIGASE (EC 6_2_1_6) 

6_2_1_6 2886 Bordetella pertussis GLUTARATE-COA LIGASE (EC 6_2_l_6) 

6_2_1_6 3167 Bordetella pertussis GLUTARATE-COA LIGASE (EC 6_2_1_6) 

6_2_1_6 3197 Bordetella pertussis GLUTARATE-COA LIGASE (EC 6_2_t_6) 

6_2_1_6 4023 Bordetella pertussis GLUTARATE-COA LIGASE (EC 6_2_1_6) 

6_2_1_6 4232 Bordetella pertussis GLUTARATE-COA LIGASE (EC 6_2_1_6) 

6_2_1_6 4464 Bordetella pertussis GLUTARATE-COA LIGASE (EC 6_2_1_6) 

6_2_1_6 5387 Bordetella bronchiseptica GLUTARATE-COA LIGASE (EC 6_2_1_6) 

6_2_1_6 5650 Bordetella bronchiseptica GLUTARATE-COA LIGASE (EC 6_2_1_6) 

6_2_1_6 6166 Bordetella bronchiseptica GLUTARATE-COA LIGASE (EC 6_2_1_6) 

6_2_1_6 7019 Bordetella bronchiseptica GLUTARATE-COA LIGASE (EC 6_2_1_6) 

6_2_1_6 7543 Bordetella bronchiseptica GLUTARATE-COA LIGASE (EC 6_2jl_6) 

6_2_1_6 7817 Bordetella bronchiseptica GLUTARATE-COA LIGASE (EC 6_2_1_6) 

6_2_1_6 8319 Bordetella bronchiseptica GLUTARATE-COA LIGASE (EC 6_2_1_6) 

6_2_1_6 8328 Bordetella bronchiseptica GLUTARATE-COA LIGASE (EC 6_2_1_6) 

6_2_1_6 8996 Bordetella bronchiseptica GLUTARATE-COA LIGASE (EC 6_2_1_6) 

6_2_1_8 5444 Escherichia coli b2371 FORMATE-COA LIGASE (EC 6_2_1_8) 

6_3_1_1 5949 Yersinia pseudotuberculosis EC-asnA ASPARTATE-AMMONIA LIGASE (EC 6_3_1 J) 
6_3_1_1 2452 Yersinia pestis EC-asnA ASPARTATE-AMMONIA LIGASE (EC 6_3_1_1) 
6_3_1_1 503 Ureaplasma urealyticum UU363 ASPARTATE-AMMONIA LIGASE (EC 6_3_1_1) 
6_3_1_1 1021 Treponema pallidum TP0556 ASPARTATE-AMMONIA LIGASE (EC 6_3_1_1) 
6_3_1_1 1438 Streptococcus pyogenes asnA ASPARTATE-AMMONIA LIGASE (EC 6_3_1_1) 
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6_3_1_1 1779 Streptococcus pneumoniae EC-asnA ASPARTATE--AMMONIA LIGASE (EC 6_3J_1) 
6_3_1_1 127 Streptococcus equi EC-asnA ASP ART ATE- AMMONIA LIGASE (EC 6_3_1_1) 
6_3_1_1 2119 Salmonella typhimurium asnA ASPARTATE— AMMONIA LIGASE (EC 6_3_1_1) 
6_3_1_1 5471 Salmonella typhi ASPARTATE--AMMONIA LIGASE (EC 6_3_1_1) 
6_3_1_1 5099 Salmonella paratyphi AS PART ATE- AMMONIA LIGASE (EC 6_3JJ) 
6_3_1_1 744 Salmonella enteritidis ASPARTATE-AMMONIA LIGASE {EC 6_3_1_1) 
6_3_1_1 1715 Salmonella dublin ASPARTATE-AMMONIA LIGASE (EC 6_3_1_1) 
6_3_1_1 15 Pasteurellamultocida asnA ASPARTATE-AMMONIA LIGASE (EC 6_3_I_1) 
6_3_1_1 2774 Klebsiella pneumoniae ASPARTATE-AMMONIA LIGASE (EC 6_3_1_1) 
6_3_1_1 2775 Klebsiella pneumoniae ASPARTATE-AMMONIA LIGASE (EC 6_3 J_l) 
6_3_1_1 8473 Haemophilus influenzae HI0564 ASPARTATE-AMMONIA LIGASE (EC 6_3_1_1) 
6_3_1_1 52 Haemophilus ducreyi EC-asnA ASPARTATE-AMMONIA LIGASE (EC 6_3_1_1) 
6_3_1_1 3662 Escherichia coll asnA ASPARTATE-AMMONIA LIGASE (EC 6_3_l_l) 
6_3_1_1 1774 Clostridium difficile EC-asnA ASPARTATE-AMMONIA LIGASE (EC 6_3_1_1) 
6_3_1_1 2452 Clostndium difficile ASPARTATE-AMMONIA LIGASE (EC 6_3_1_1) 
6_3_1_8 6658 Salmonella typhimurium gsp BIFUNCTIONAL GLUTATHIONYLSPERMIDINE 
SYNTHETASE/AMIDASE [INCLUDES: GLUTATHIONYLSPERMIDINE SYNTHASE (EC 6_3_1_8) / 
GLUTATHIONYLSPERMIDINE AMIDASE (EC 3_5_1_78)] 

6_3_1_8 3398 Salmonella typhi BIFUNCTIONAL GLUTATHIONYLSPERMIDINE SYNTHETASE/AMIDASE 
[INCLUDES: GLUTATHIONYLSPERMIDINE SYNTHASE (EC 6_3_1_8) / GLUTATHIONYLSPERMIDINE 
AMIDASE (EC 3_5_1_78)] 

6_3_1_8 5497 Salmonella paratyphi BIFUNCTIONAL GLUTATHIONYLSPERMIDINE 
SYNTHETASE/AMIDASE [INCLUDES: GLUTATHIONYLSPERMIDINE SYNTHASE (EC 6_3_1_8) / 
GLUTATHIONYLSPERMIDINE AMIDASE (EC 3_5_1_78)] 

6_3_1_8 5498 Salmonella paratyphi BIFUNCTIONAL GLUTATHIONYLSPERMIDINE 
SYNTHETASE/AMIDASE [INCLUDES: GLUTATHIONYLSPERMIDINE SYNTHASE (EC 6_3_1_8) / 
GLUTATHIONYLSPERMIDINE AMIDASE (EC 3_5_1_78)] 

6_3_1_8 3827 Salmonella enteritidis BIFUNCTIONAL GLUTATHIONYLSPERMIDINE 
SYNTHETASE/AMIDASE [INCLUDES: GLUTATHIONYLSPERMIDINE SYNTHASE (EC 6_3_1_8) / 
GLUTATHIONYLSPERMIDINE AMIDASE (EC 3_5_1_78)] 

6_3_1_8 4494 Salmonella dublin BIFUNCTIONAL GLUTATHIONYLSPERMIDINE SYNTHETASE/AMIDASE 
[INCLUDES: GLUTATHIONYLSPERMIDINE SYNTHASE (EC 6_3_1_8) (GLUTATHIONE:SPERMIDINE 
LIGASE [ADP-FORMING]) (GSP SYNTHETASE) ; GLUTATHIONYLSPERMIDINE AMIDASE (EC 
3_5_1_78) (GLUTATHIONYLSPERMIDINE AMIDOHYDROLASE [SPERMIDINE- FORMING]) (GSP 
AMIDASE) ] 

6_3_1_8 4641 Klebsiella pneumoniae BIFUNCTIONAL GLUTATHIONYLSPERMIDINE 
SYNTHETASE/AMIDASE [INCLUDES: GLUTATHIONYLSPERMIDINE SYNTHASE (EC 6_3_1_8) / 
GLUTATHIONYLSPERMIDINE AMIDASE (EC 3_5_1_78)] 

6_3_1_8 5772 Escherichia coli gsp BIFUNCTIONAL GLUTATHIONYLSPERMIDINE 
SYNTHETASE/AMIDASE [INCLUDES: GLUTATHIONYLSPERMIDINE SYNTHASE (EC 6_3_1_8) / 
GLUTATHIONYLSPERMIDINE AMIDASE (EC 3_5_1_78)] 

6_3_2_1 7187 Yersinia pseudotuberculosis EC-panC PANTOATE-- BETA- ALANINE LIGASE (EC 6_3_2_1) 

6_3_2_1 4941 Yersinia pestis EC-panC PANTOATE— BETA -ALANINE LIGASE (EC 6_3_2_1) 

6_3_2_1 4450 Vibrio cholerae El Tor N16961 ORF00812 PANTOATE— BETA-ALANINE LIGASE (EC 6_3_2_l) 

6_3_2_1 3010 Staphylococcus aureus EC-panC PANTOATE— BETA-ALANINE LIGASE (EC 6_3_2_1) 

6_3_2_1 1985 Salmonella typhimurium panC PANTO ATE— BET A - ALAN IN E LIGASE (EC 6_3_2_1) 

6_3_2_1 2469 Salmonella typhi PANTOATE-BET A- ALANINE LIGASE (EC 6_3_2_1) 

6_3_2_1 7407 Salmonella paratyphi PANTOATE— BETA-ALANINE LIGASE (EC 6_3_2_1) 

6_3_2_1 2578 Salmonella dublin PANTOATE— BETA-ALANINE LIGASE (EC 6_3_2_1) 

6_3_2_1 3574 Saccharomyces cerevisiae YIL145C PANTOATE-BET A-ALANINE LIGASE (EC 6_3_2_3) 

6_3_2_1 7778 Pseudomonas aeruginosa panC PANTOATE— BETA-ALANINE LIGASE (EC 6_3_2_I) 

6_3_2_1 307 Porphyromonas gingival is EC-panC PANTOATE-BET A-ALANINE LIGASE (EC 6_3_2_1) 

6_3_2_1 1 189 Neisseria gonorrhoeae EC-panC PANTOATE-BET A-ALANINE LIGASE (EC 6_3_2_1) 

6_3_2_1 2982 Mycobacterium tuberculosis panC PANTOATE— BETA-ALANINE LIGASE (EC 6_3_2_1) 

6_3_2_1 3412 Mycobacterium leprae EC-panC PANTOATE— BETA-ALANINE LIGASE (EC 6_3_2_1) 

6_3_2_1 1832 Klebsiella pneumoniae PANTOATE— BETA-ALANINE LIGASE (EC 6_3_2_1) 

6_3_2_1 1833 Klebsiella pneumoniae PANTOATE— BETA-ALANINE LIGASE (EC 6_3_2_1) 

6_3_2_1 1834 Klebsiella pneumoniae PANTOATE— BETA-ALANINE LIGASE (EC 6_3_2_1) 

6_3_2_1 972 Helicobacter pylon HP0006 PANTOATE-BET A-ALANINE LIGASE (EC 6_3_2_1 ) 

6_3_2_1 6 Helicobacter pylon J99sp[Q9ZN52 PANTOATE-BET A-ALANINE LIGASE (EC6_3_2_1) 

6_3_2_1 4340 Escherichia coli panC PANTOATE-BET A-ALANINE LIGASE (EC 6_3_2_1) 

6_3_2_1 1076 Enterococcus faecmm (DOE) PANTOATE— BETA-ALANINE LIGASE (EC 6_3_2_1) 



52054390J 



-299- 



6_3_2_1 3270 Enterococcus faecium (DOE) P ANTOATE— BET A- A LANIN E LIGASE (EC 6_3_2_1) 
6_3_2_1 1844 Enterococcus faecalis EC-panC PANTOATE--BETA-ALANFNE LIGASE (EC 6_3_2_1) 
6_3_2_1 352 Corynebacterium diphtheriae PANTOATE--BETA-ALANINE LIGASE (EC 6_3_2_1) 
6_3_2_1 2138 Corynebacterium diphtheriae PANTO ATE— BETA-ALAN1NE LIGASE (EC 6_3_2_1) 
6_3_2_1 224 Clostridium difficile EC-panC PANTOATE--BETA- ALANINE LIGASE (EC 6_3_2_1) 
6_3_2_1 998 Clostridium acetobutylicum 265940 13_C3_5 5 PANTOATE— BETA- ALANINE LIGASE (EC 
6_3_2_1) 

6_3_2_1 2251 Campylobacter jejuni panC PANTOATE— BETA-ALANINE LIGASE (EC 6_3_2_1) 
6_3_2_1 3188 Bordetella pertussis EC-panC PANTOATE— BETA-ALANINE LIGASE (EC 6_3_2J) 
6_3_2_1 9018 Bordetella bronchiseptica EC-panC PANTOATE- BETA-ALANINE LIGASE (EC 6_3_2_1) 
6_3_2_1 2238 Bacillus subtilis panC PANTOATE— BETA-ALANINE LIGASE (EC 6_3_2_1) 
6_3_2_12 5479 Yersinia pseudotuberculosis FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 6763 Yersinia pseudotuberculosis EC-foIC FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 4105 Yersinia pestis EC-folC FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 4831 Vibrio cholerae El Tor N16961 ORF01324 FOLYLPOLYGLUTAMATE SYNTHASE (EC 
6_3_2_17) / DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 880 Treponema pallidum TP0340 FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17)/ 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 154 Streptococcus pyogenes foIC_2 FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 941 Streptococcus pyogenes folCJ FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 610 Streptococcus pneumoniae EC-foIC FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2J7) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 1669 Streptococcus pneumoniae FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2J7) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 729 Streptococcus mutans FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 122 Streptococcus equi FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 2225 Staphylococcus aureus EC-folC FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 2599 Staphylococcus aureus FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 1337 Salmonella typhimunum dedC FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 5193 Salmonella typhi FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / DIHYDROFOLATE 
SYNTHASE (EC 6_3_2_12) 

6_3_2_12 777 Salmonella paratyphi FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 6471 Salmonella paratyphi FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 2567 Salmonella dublin FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_1 7) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 425 Saccharomyces cerevisiae FOL3 FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 943 Saccharomyces cerevisiae RMA1 FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 8159 Saccharomyces cerevisiae MET7 FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 519 Rickettsia prowazekii RP536 FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17)/ 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 5472 Pseudomonas aeruginosa foIC FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2J7) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 1022 Porphyromonas gingivalis EC-folC FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_I2) 

6_3_2_12 135 Pasteurella multocida foIC FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 
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6_3_2_12 71 Neurospora crassa met6+ FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 1691 Neisseria gonorrhoeae EC-folC FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 5856 Mycobacterium tuberculosis folC FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 1835 Mycobacterium leprae EC-folC FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 1710 Mycobactenum bovis EC-folC FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17)/ 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 1400 Klebsiella pneumoniae FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 1401 Klebsiella pneumoniae FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 1402 Klebsiella pneumoniae FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 1403 Klebsiella pneumoniae FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 922 Helicobacter pylori HP1545 FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 1443 Helicobacter pylori J99 folC FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 2675 Haemophilus influenzae HI1261 FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 965 Haemophilus ducreyi EC-folC FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 5409 Escherichia coli folC FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17)/ 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 2073 Enterococcus faecium (DOE) FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 896 Enterococcus faecalis EC-folC FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_I2) 

6_3_2_12 593 Corynebacterium diphtheriae FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 1 193 Clostridium difficile EC-folC FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 912 Clostridium acetobutylicum 25663567_C1_66 FOLYLPOLYGLUTAMATE SYNTHASE (EC 
6_3_2_17) / DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_!2 1646 Campylobacter jejuni folC FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 1832 Bordetella pertussis FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17)/ 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_12 2802 Bacillus subtilis folC FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC 6_3_2_12) 

6_3_2_13 5376 Yersinia pseudotuberculosis EC-murE UDP-N-ACETYLMURAMOYLALANYL-D- 
GLUTAMATE~2,6-DIAMINOPI MELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 5784 Yersinia pseudotuberculosis UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE— 2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 4737 Yersinia pestis EC-murE UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE—2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 4738 Yersinia pestis UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE— 2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 4739 Yersinia pestis UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE—2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 683 Vibrio cholerae El Tor N16961 ORF03043 UDP-N-ACETYLMURAMOYLALANYL-D- 
GLUTAMATE— 2,6-DIAMINOPIMELATE LIGASE (EC 6_3^2_13) 

6_3_2_13 700 Treponema pallidum TP0933 UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE-2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 626 Streptococcus pyogenes murE UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE-2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 955 Streptococcus pyogenes UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE— 2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 
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6_3_2J3 479 Streptococcus pneumoniae UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE--2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2J3) 

6_3_2_13 1664 Streptococcus pneumoniae EC-murE UDP-N- ACETYLMURAMOYLALANYL-D- 
GLUTAMATE— 2,6-DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 1341 Streptococcus mutans UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE--2.6- 
DIAM1NOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2J3 1405 Streptococcus mutans EC-murE UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE-- 
2,6-DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 1669 Streptococcus mutans UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE--2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_I3 748 Streptococcus equi UDP-N- ACETYLMURAMOYLALANYL-D-GLUTAMATE~2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 1104 Streptococcus equi EC-murE UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE-2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 3068 Staphylococcus aureus UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE-2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 2366 Salmonella typhimurium murE UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE--2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 101 Salmonella typhi UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE— 2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 3894 Salmonella paratyphi UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE— 2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 3895 Salmonella paratyphi UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE— 2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 3896 Salmonella paratyphi UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE— 2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 2620 Salmonella enteritidis UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE-2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 576 Rickettsia prowazekii RP597 UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE--2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_1 3 6739 Pseudomonas aeruginosa murE UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE--2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 1 145 Porphyromonas gingivalis EC-murE UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE- 
-2,6-DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 585 Pasteurella multocida murE UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE-2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 642 Pasteurella multocida UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE— 2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_1 3) 

6_3_2_13 361 Neisseria gonorrhoeae EC-murE UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE--2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 3875 Mycobacterium tuberculosis Rv3712 UDP-N-ACETYLMURAMOYLALANYL-D- 
GLUTAMATE— 2,6-DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 5809 Mycobacterium tuberculosis murE UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE-- 
2,6-DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 1370 Mycobacterium lepraetr|069522 UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE-- 
2,6-DIAMINOPIMELATE LIGASE (EC 6_3_2_1 3) 

6_3_2_13 2874 Mycobacterium leprae UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE— 2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 2875 Mycobacterium leprae UDP-N- AC ETY LMU RA MOY L ALANYL-D-GLUT AMATE— 2 ,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 1122 Mycobacterium bovis EC-murE UDP-N- ACETYLMURAMOYLALANYL-D-GLUTAMATE-- 
2,6-DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 3532 Mycobacterium bovis UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE~2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 1988 Klebsiella pneumoniae UDP-N- ACETYLMURAMOYLALANYL-D-GLUTAMATE— 2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_I3 1990 Klebsiella pneumoniae UDP-N- ACETYLMURAMOYLALANYL-D-GLUT AMATE— 2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 875 Helicobacter pylori HP1494 UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE— 2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 1374 Helicobacter pylon J99sp|Q9ZJC6 UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE- 
2,6-DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 
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6_3_2_13 9664 Haemophilus influenzae HI! 133 UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE-- 
2,6-DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 1416 Haemophilus ducreyi EC-murE UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE-2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 85 Escherichia coli murE UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAM ATE— 2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 1598 Enterococcus faecium (DOE) UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE-2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 3085 Enterococcus faecium (DOE) UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE-2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 3339 Enterococcus faecium (DOE) UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE— 2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 682 Enterococcus faecalis UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE— 2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 2644 Enterococcus faecalis UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE— 2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 2848 Enterococcus faecalis UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE--2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 207 Corynebacterium diphtheriae UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE—2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 947 Corynebactenum diphtheriae UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE— 2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 791 Clostridium difficile EC-murE UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE--2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 1792 Clostridium acetobutylicum 24250290_C1_38 UDP-N-ACETYLMURAMOYLALANYL-D- 
GLUTAMATE— 2,6-DI A MINOPI MELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 2723 Clostridium acetobutylicum 1461635_F1_2 UDP-N-ACETYLMURAMOYLALANYL-D- 
GLUTAMATE— 2,6-DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 2875 Clostridium acetobutylicum 25587787_F2_2 UDP-N-ACETYLMURAMOYLALANYL-D- 
GLUTAMATE~2,6-DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 3172 Clostridium acetobutylicum 7243807_F2_4 UDP-N-ACETYLMURAMOYLALANYL-D- 
GLUTAMATE~2,6-DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 4016 Clostridium acetobutylicum 15835900_F2_1 UDP-N-ACETYLMURAMOYLALANYL-D- 
GLUTAMATE— 2,6-DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 257 Chlamydia trachomatis D/UW-3/Cx EC-murE UDP-N-ACETYLMURAMOYLALANYL-D- 
GLUTAMATE~2,6-DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 336 Chlamydia pneumoniae AR39 CP0336 UDP-N-ACETYLMURAMOYLALANYL-D- 
GLUTAMATE —2,6-DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 378 Chlamydia pneumoniae CWL029 EC-murE UDP-N-ACETYLMURAMOYLALANYL-D- 
GLUTAMATE— 2,6-DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 965 Campylobacter jejuni murE UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE-2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 539 Borrelia burgdorferi BB0201 UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE~2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 1256 Bordetella pertussis EC-murE UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE~2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 3977 Bordetella pertussis UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE-2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 6814 Bordetella bronchiseptica UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE— 2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_1 3 7664 Bordetella bronchiseptica EC-murE UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE— 
2,6-DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_13 1519 Bacillus subtilis murE UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMATE— 2,6- 
DIAMINOPIMELATE LIGASE (EC 6_3_2_13) 

6_3_2_15 5375 Yersinia pseudotuberculosis EC-murF UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL- 

2,6-DIAMINOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 1 164 Yersinia pestis UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 

DIAMINOPI MELATE-D- ALANYL- D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 6172 Vibrio cholerae El Tor N 16961 ORF03042 UDP-N-ACETYLMURAMOYLALANYL-D- 
GLUTAMYL-2,6-DIAMINOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 
6_3_2_15 243 Treponema pallidum TP0386 UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 



52054390_1 



-303- 



6_3_2_15 456 Streptococcus pyogenes murF UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 1648 Streptococcus pneumoniae EC-murF UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL- 
2,6-DIAMINOPIMELATE-D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 746 Streptococcus mutans EC-murF UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE-- D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_I5 33 Streptococcus equi EC-murF UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE-- D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 2369 Salmonella typhimunum mra UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 
6_3_2_15 141 Salmonella typhi UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE--D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 3897 Salmonella paratyphi UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE-D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 3898 Salmonella paratyphi UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE-- D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 2619 Salmonella enteritidis UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE-- D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 
6_3_2_15 4344 Salmonella dublin UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE--D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 575 Rickettsia prowazekii RP596 UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 4749 Pseudomonas aeruginosa murF UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAM1NOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 1494 Porphyromonas gmgivahs EC-murF UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL- 
2,6-DIAMINOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 584 Pasteurella multocida murF UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOP IM ELATE— D- ALANYL- D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 1596 Neisseria gonorrhoeae EC-murF UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE-D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 5158 Mycobacterium tuberculosis murF UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL- 
2,6-DIAMJNOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 1934 Mycobacterium lepraetr|069556 UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 1050 Mycobacterium bovis EC-murF UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 1991 Klebsiella pneumoniae UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 167 Helicobacter pylori HP0740 UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_I5 677 Helicobacter pylori J99tr|Q9ZLA3 UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE--D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 2427 Haemophilus influenzae HI1134 UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 1417 Haemophilus ducreyi EC-murF UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 86 Escherichia coli murF UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 2457 Enterococcus faecium (DOE) UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 84 Enterococcus faecalis EC-murF UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 208 Corynebactenum diphtheriae UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 1 163 Clostridium difficile EC-murF UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 1791 Clostridium acetobutylicum 198578_C1_39 UDP-N-ACETYLMURAMOYLALANYL-D- 
GLUTAMYL-2,6-DIAMINOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 
6_3_2_15 4018 Clostridium acetobutylicum 48828 124_C3_6 UDP-N-ACETYLMURAMOYLALANYL-D- 
GLUTAMYL-2,6-DIAMINOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 
6_3_2_15 725 Chlamydia trachomatis D/UW-3/Cx murF UDP-N-ACETYLMURAMOYLALANYL-D- 
GLUTAMYL-2,6-DlAMlNOPIMELATE-D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 
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6_3_2_15 967 Chlamydia pneumoniae AR39 CP0967 UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL- 
2,6-DIAMINOPIMELATE--D-ALANYL-D- ALANYL LIGASE (EC 6_3_2J5) 

6_3_2_15 831 Chlamydia pneumoniae CWL029 EC-murF UDP-N-ACETYLMURAMOYLALANYL-D- 
GLUTAMYL-2,6-DIAMINOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 
6_3_2_15 449 Campylobacter jejuni murF UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 437 Borrelia burgdorferi BB0304 UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAM1NOPIMELATE-D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_15 751 1 Bordetella bronchiseptica EC-murF UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL- 
2,6-DIAMINOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 
6_3_2_15 457 Bacillus subtilis murF UDP-N-ACETYLMURAMOYLALANYL-D-GLUTAMYL-2,6- 
DIAMINOPIMELATE— D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_4 7935 Yersinia pseudotuberculosis EC-ddlB D-ALANINE— D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 463 Yersinia pestis EC-ddlB D-ALANINE--D- ALANINE LIGASE B (EC 6_3_2_4) 

6_3_2_4 7078 Vibrio cholerae El Tor N 16961 ORFA00230 D-ALANINE— D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 561 Treponema pallidum TP0670 D-ALANINE— D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 457 Streptococcus pyogenes dd!A D-ALANINE-D- ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 122 Streptococcus pneumoniae EC-ddlA D-ALANINE— D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 154 Streptococcus mutans EC-ddlA D-ALANINE—D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 1509 Streptococcus equi EC-ddlA D-ALANINE—D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 357 Salmonella typhimurium ddlA D-ALANINE—D-ALANINE LIGASE A (EC 6_3_2_4) 

6_3_2_4 6275 Salmonella typhimurium ddl D-ALANINE—D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 741 Salmonella typhi D-ALANINE—D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 3369 Salmonella typhi D-ALANINE-D- ALANINE LIGASE A (EC 6_3_2_4) 

6_3_2_4 2736 Salmonella paratyphi D-ALANINE-D- ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 4793 Salmonella paratyphi D-ALANINE—D-ALANINE LIGASE A (EC 6_3_2_4) 

6_3_2_4 4794 Salmonella paratyphi D-ALANINE—D-ALANINE LIGASE A (EC 6_3_2_4) 

6_3_2_4 191 1 Salmonella enteritidis D-ALANINE—D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 871 Salmonella dublin D-ALANINE—D-ALANINE LIGASE B (EC 6_3_2_4) 

6_3_2_4 3772 Salmonella dublin D-ALANINE—D-ALANINE LIGASE A (EC 6_3_2_4) 

6_3_2_4 243 Rickettsia prowazekii RP249 D-ALANINE—D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 628 Pseudomonas aeruginosa ddlB D-ALANINE-D- ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 1748 Pseudomonas aeruginosa ddlA D-ALANINE—D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 1116 Porphyromonas gingivalis EC-ddlA D-ALANINE—D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 578 Pasteurella multocida ddlB D-ALANINE—D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 1604 Neisseria gonorrhoeae EC-ddlB D-ALANINE—D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 829 Mycobacterium tuberculosis ddlA D-ALANINE—D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 2271 Mycobacterium leprae D-ALANINE—D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 1535 Mycobacterium bovis EC-ddlA D-ALANINE-D- ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 3228 Klebsiella pneumoniae D-ALANINE—D-ALANINE LIGASE B (EC 6_3_2_4) 

6_3_2_4 3229 Klebsiella pneumoniae D-ALANINE—D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 7173 Klebsiella pneumoniae D-ALANINE- D-ALANINE LIGASE A (EC 6_3_2_4) 

6_3_2_4 7174 Klebsiella pneumoniae D-ALANINE—D-ALANINE LIGASE A (EC 6_3_2_4) 

6_3_2_4 7175 Klebsiella pneumoniae D-ALANINE-D-ALANINE LIGASE A (EC 6_3_2_4) 

6_3_2_4 165 Helicobacter pylori HP0738 D-ALANINE-D-ALANINE LIGASE (EC6_3_2_4) 

6_3_2_4 675 Helicobacter pylori J99sp|Q9ZLA5 D-ALANINE-D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 5993 Haemophilus influenzae HI1 140 D-ALANINE-D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 243 Haemophilus ducreyi EC-ddlB D-ALANINE-D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 92 Escherichia coli ddlB D-ALANINE-D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 4452 Eschenchia coli ddlA D-ALANINE-D-ALANINE LIGASE A (EC 6_3_2_4) 

6_3_2_4 2455 Enterococcus faecium (DOE) D-ALANINE-D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 83 Enterococcus faecalis EC-ddlA D-ALANINE-D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 1928 Corynebactenum diphtheriae D-ALANINE-D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 3187 Clostridium difficile EC-ddlB D-ALANINE-D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 2043 Clostridium acetobutylicum 41 14717_C2_32 D-ALANINE-D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 731 Chlamydia trachomatis D/UW-3/CxmurC/ddlA UDP-N-ACETYLMURAMATE— ALANINE 

LIGASE (EC 6_3_2_8) / D-ALANINE-D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 961 Chlamydia pneumoniae AR39 CP0961 UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 
6_3_2_8) / D-ALANINE-D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 837 Chlamydia pneumoniae CWL029murC/ddlA UDP-N-ACETYLMURAMATE— ALANINE LIGASE 
(EC 6_3_2_8) / D-ALANINE-D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 446 Campylobacter jejuni ddlA D-ALANINE-D-ALANINE LIGASE (EC 6_3_2_4) 
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6_3_2_4 541 Borrelia burgdorferi BB0200 D-ALANINE-D- ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 1250 Bordetella pertussis EC-ddlB D-ALANINE-D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 9008 Bordetella bronchiseptica EC-ddlB D-ALANINE-D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_4 456 Bacillus subtihs ddlA D-ALANINE-D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_5 6572 Yersinia pseudotuberculosis BS-yloI PHOSPHOPANTOTHENATE--CYSTEINE LIGASE (EC 

6_3_2_5) / PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

6_3_2_5 546 Yersinia pestis BS-yloI PHOSPHOPANTOTHENATE— CYSTEINE LIGASE (EC 6_3_2_5) / 

PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

6_3_2_5 4097 Vibrio cholerae El Tor N 16961 ORF00307 PHOSPHOPANTOTHENATE-C YSTEIN E LIGASE 
(EC 6_3_2_5) / PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 
6_3_2_5 1049 Staphylococcus aureus BS-yloI PHOSPHOPANTOTHENATE— CYSTEINE LIGASE (EC 6_3_2_5) 
/ PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

6_3_2_5 6016 Salmonella typhimurium dfp PHOSPHOPANTOTHENATE— CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 
6_3_2_5 511 Salmonella typhi PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

6_3_2_5 8 Pseudomonas aeruginosa dfp PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

6_3_2_5 651 Porphyromonas gingivatis BS-yloI PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 
6_3_2_5) / PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 
6_3_2_5 1846 Pasteurella multocida dtp PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

6_3_2_5 1026 Neisseria gonorrhoeae BS-yloI PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 6_3_2_5) 
/ PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

6_3_2_5 438 Mycobacterium tuberculosis dfp PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 6_3_2_5) 
/ PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

6_3_2_5 3501 Mycobacterium leprae BS-yloI PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 6_3_2_5) 
/ PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

6_3_2_5 2319 Mycobacterium bovis BS-yloI PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

6_3_2_5 263 Helicobacter pylori HP0841 PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

6_3_2_5 778 Helicobacter pylori J99 dfp PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

6_3_2_5 2027 Haemophilus influenzae HI0953 PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 
6_3_2_5) / PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 
6_3_2_5 1 180 Haemophilus ducreyi BS-yloI PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

6_3_2_5 3559 Escherichia coli dfp PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

6_3_2_5 325 Corynebacterium diphtheriae PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

6_3_2_5 147 Clostridium difficile BS-yiol PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC4_1_1_36) 

6_3_2_5 2957 Clostridium acetobutylicum 26601507_C3_23 PHOSPHOPANTOTHENATE-CYSTEINE LIGASE 
(EC 6_3_2_5) / PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 
6_3_2_5 401 Campylobacter jejuni dfp PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

6_3_2_5 363 Borrelia burgdorferi BB0812 PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

6_3_2_5 1570 Bacillus subtilis ylol PHOSPHOPANTOTHENATE-CYSTEINE LIGASE (EC 6_3_2_5) / 
PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_l_l_36) 

6_3_2_8 7936 Yersinia pseudotuberculosis EC-murC UDP-N-ACETYLMURA MATE— ALANINE LIGASE (EC 

6_3_2_8) 

6_3_2_8 3194 Yersinia pestis EC-murC UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 4778 Yersinia pestis EC-yjfG UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 6167 Vibrio cholerae El Tor N 16961 ORF03037 UDP-N-ACETYLMURAMATE- ALANINE LIGASE 
(EC 6_3_2_8) 

6_3_2_8 881 Treponema pallidum TP0341 UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 1252 Streptococcus pyogenes murC UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 1269 Streptococcus pneumoniae BS-murC UDP-N-ACETYLMURAMATE- ALANINE LIGASE (EC 
6_3_2_8) 
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6_3_2_8 1610 Streptococcus mutans EC-murC UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 
6_3_2_8) 

6_3_2_8 230 Streptococcus equi EC-murC UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 27 Staphylococcus aureus EC-murC UDP-N-ACETYLMURAMATE-- ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 6274 Salmonella typhimunum murC UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 979 Salmonella typhi UDP-N-ACETYLMURAMATE--ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 2479 Salmonella typhi UDP-N-ACETYLMURAMATE--ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 2737 Salmonella paratyphi UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 2738 Salmonella paratyphi UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 4232 Salmonella paratyphi U DP-N- AC ETYLMURAMATE— ALANIN E LIGASE (EC 6_3_2_8) 
6_3_2_8 4233 Salmonella paratyphi UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 4234 Salmonella paratyphi UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 3170 Salmonella enteritidis UDP-N-ACETYLMURAMATE- ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 960 Salmonella dublin UDP-N-ACETYLMURAMATE- ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 241 Rickettsia prowazekii RP247 UDP-N-ACETYLMURAMATE- ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 627 Pseudomonas aeruginosa murC UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 5121 Pseudomonas aeruginosa mpl UDP-N-ACETYLMURAMATE- ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 115 Porphyromonas gmgivalis BS-murC UDP-N-ACETYLMURAMATE- ALANINE LIGASE (EC 
6_3_2_8) 

6_3_2_8 579 Pasteurella multocida murC UDP-N-ACETYLMURAMATE--ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 1735 Pasteurella multocida EC-yjfG UDP-N-ACETYLMURAMATE-- ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 629 Neisseria gonorrhoeae UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 1602 Neisseria gonorrhoeae EC-murC UDP-N-ACETYLMURAMATE- ALANINE LIGASE (EC 
6_3_2_8) 

6_3_2_8 2419 Mycobacterium tuberculosis murC UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 
6_3_2_8) 

6_3_2_8 1634 Mycobacterium leprae EC-murC UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 
6_3_2_8) 

6_3_2_8 3230 Klebsiella pneumoniae UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 3231 Klebsiella pneumoniae UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 3232 Klebsiella pneumoniae UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 3233 Klebsiella pneumoniae UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 4020 Klebsiella pneumoniae UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 57 Helicobacter pylori HP0623 UDP-N-ACETYLMURAMATE- ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 568 Helicobacter pylon J99sp|Q9ZLL2 UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 
6_3_2_8) 

6_3_2_8 9675 Haemophilus influenzae HI 1 139 UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 

6_3_2_8) 

6_3_2_8 14382 Haemophilus influenzae HI0121 UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 

6_3_2_8) 

6_3_2_8 244 Haemophilus ducreyi EC-murC UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 1542 Haemophilus ducreyi EC-yjfG UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 91 Escherichia coli murC UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 41 16 Escherichia coli yjfG UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 1554 Enterococcus faecium (DOE) UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 2144 Enterococcus faecalis UDP-N-ACETYLMURAMATE— ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 2943 Enterococcus faecalis BS-murC UDP-N-ACETYLMURAMATE-ALANINE LIGASE (EC 
6_3_2_8) 

6_3_2_8 587 Corynebacterium diphtheriae UDP-N-ACETYLMURAMATE-ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 1 190 Corynebacterium diphtheriae UDP-N-ACETYLMURAMATE-ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 3172 Clostridium difficile EC-murC UDP-N-ACETYLMURAMATE-ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 142 Clostridium acetobutylicum 10968752_F3_76 UDP-N-ACETYLMURAMATE-ALANINE LIGASE 
(EC 6_3_2_8) 

6_3_2_8 731 Chlamydia trachomatis D/UW-3/CxmurC/ddlA UDP-N-ACETYLMURAMATE-ALANINE 
LIGASE (EC 6_3_2_8) / D-ALANINE-D- ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_8 961 Chlamydia pneumoniae AR39 CP0961 UDP-N-ACETYLMURAMATE-ALANINE LIGASE (EC 
6_3_2_8) / D-ALANINE-D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_8 837 Chlamydia pneumoniae CWL029murC/ddlA UDP-N-ACETYLMURAMATE-ALANINE LIGASE 
(EC 6_3_2_8) / D-ALANINE-D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_8 1697 Campylobacter jejuni murC UDP-N-ACETYLMURAMATE-ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 317 Borrelia burgdorferi BB0817 UDP-N-ACETYLMURAMATE-ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 1251 Bordetella pertussis BS-murC UDP-N-ACETYLMURAMATE-ALANINE LIGASE (EC 6_3_2_8) 
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6_3_2_8 1842 Bordetella pertussis UDP-N-ACETYLMURAMATE-ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 1843 Bordetella pertussis EC-yjfG UDP-N-ACETYLMURAMATE-ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_8 7453 Bordetella bronchi septica EC-murC UDP-N-ACETYLMURAMATE-ALANINE LIGASE (EC 
6_3_2_8) 

6_3_2_8 2973 Bacillus subtilis murC UDP-N-ACETYLMURAMATE-ALANINE LIGASE (EC 6_3_2_8) 
6_3_2_9 7939 Yersinia pseudotuberculosis EC-murD UDP-N- ACETY LM URA MOY L ALAN INE--D- 
GLUTAMATE LIGASE (EC 6_3_2_9) 

6_3_2_9 1 166 Yersinia pestis EC-murD UDP-N-ACETYLMURAMOYLALANINE--D-GLUTAMATE LIGASE 

(EC 6_3_2_9) 

6_3_2_9 61 70 Vibrio cholerae El Tor N 16961 ORF03040 UDP-N- ACETYLMURAMOYLALANINE-D- 
GLUTAMATE LIGASE (EC 6_3_2_9) 

6_3_2_9 641 Treponema pallidum TP0859 UDP-N-ACETYLMURAMOYLALANINE-D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 679 Treponema pallidum TP0903 UDP-N-ACETYLMURAMOYLALANINE-D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 1450 Streptococcus pyogenes murD U DP-N-ACETYLMURAMO YLALANINE— D-GLUT AM ATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 1260 Streptococcus pneumoniae EC-murD UDP-N- ACETYLMURAMOYLALANINE—D- 
GLUTAMATE LIGASE (EC 6_3_2_9) 

6_3_2_9 686 Streptococcus mutans EC-murD UDP-N-ACETYLMURAMOYLALANINE-D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 622 Streptococcus equi EC-murD UDP-N-ACETYLMURAMOYLALANINE--D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 2449 Staphylococcus aureus UDP-N-ACETYLMURAMO YLALANINE— D-GLUTAMATE LIGASE (EC 
6_3_2_9) 

6_3_2_9 3648 Staphylococcus aureus EC-murD UDP-N- ACETYLMURAMOYLALANINE— D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 2371 Salmonella typhimurium murD UDP-N-ACETYLMURAMOYLALANINE— D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 2476 Salmonella typhi UDP-N-ACETYLMURAMOYLALANINE— D-GLUTAMATE LIGASE (EC 
6_3_2_9) 

6_3_2_9 3900 Salmonella paratyphi UDP-N-ACETYLMURAMOYLALANINE— D-GLUTAMATE LIGASE (EC 
6_3_2_9) 

6_3_2_9 3901 Salmonella paratyphi UDP-N-ACETYLMURAMOYLALANINE— D-GLUTAMATE LIGASE (EC 

6_3_2_9) 

6_3_2_9 7285 Salmonella paratyphi UDP-N- ACETYLMURAMOYLALANINE-D-GLUTAMATE LIGASE (EC 
6_3_2_9) 

6_3_2_9 4342 Salmonella dublin UDP-N- ACETYLMURAMOYLALANINE—D-GLUTAMATE LIGASE (EC 
6_3_2_9) 

6_3_2_9 401 Rickettsia prowazekii RP41 0 UDP-N-ACETYLMURAMOYLALANINE— D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 4754 Pseudomonas aeruginosa murD UDP-N- ACETYLMURAMOYLALANINE--D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 1147 Porphyromonas gingivalis EC-murD UDP-N-ACETYLMURAMOYLALANINE— D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 582 Pasteurella multocida murD UDP-N-ACETYLMURAMOYLALANINE— D-GLUTAMATE LIGASE 
(EC 6_3_2_9) 

6_3_2_9 1599 Neisseria gonorrhoeae EC-murD UDP-N-ACETYLMURAMOYLALANINE-D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 5 156 Mycobacterium tuberculosis murD UDP-N-ACETYLMURAMOYLALANINE-D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 1631 Mycobacterium leprae EC-murD UDP-N-ACETYLMURAMOYLALANINE— D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 1789 Mycobacterium bovis EC-murD UDP-N-ACETYLMURAMOYLALANINE— D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 1011 Klebsiella pneumoniae UDP-N-ACETYLMURAMOYLALANINE--D-GLUTAMATE LIGASE (EC 
6_3_2_9) 

6_3_2_9 1012 Klebsiella pneumoniae UDP-N-ACETYLMURAMOYLALANINE— D-GLUTAMATE LIGASE (EC 
6_3_2_9) 

6_3_2_9 1416 Helicobacter pylori HP0494 UDP-N-ACETYLMURAMOYLALANINE— D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 
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6_3_2_9 451 Helicobacter pylon J99tr|Q9ZLY0 UDP-N-ACETYLMURAMOYLALANINE— D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 5988 Haemophilus influenzae HI 1 136 UDP-N-ACETYLMURAMOYLALANINE-D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 1419 Haemophilus ducreyi EC-murD UDP-N-ACETYLMURAMOYLALANINE-- D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 88 Escherichia coh murD UDP-N-ACETYLMURAMOYLALANINE--D-GLUTAMATE LIGASE (EC 

6_3_2_9) 

6_3_2_9 3458 Enterococcus faecium (DOE) UDP-N-ACETYLMURAMOYLALANINE--D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 3465 Enterococcus faecium (DOE) UDP-N-ACETYLMURAMOYLALANINE—D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 1936 Enterococcus faecalis EC-murD UDP-N-ACETYLMUPvAMOYLALANINE— D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 590 Corynebacterium diphtheriae UDP-N-ACETYLMURAMOYLALANINE--D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 1161 Clostndium difficile EC-murD UDP-N-ACETYLMURAMOYLALANINE— D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 270 Clostridium acetobutylicum 4720392_F2_6 UDP-N-ACETYLMURAMOYLALANINE— D- 
GLUTAMATE LIGASE (EC 6_3_2_9) 

6_3_2_9 727 Chlamydia trachomatis D/UW-3/Cx EC-murD UDP-N-ACETYLMURAMOYLALANINE-- D- 
GLUTAMATE LIGASE (EC 6_3_2_9) 

6_3_2_9 965 Chlamydia pneumoniae AR39 CP0965 UDP-N-ACETYLMURAMOYLALANINE— D- 
GLUTAMATE LIGASE (EC 6_3_2_9) 

6_3_2_9 833 Chlamydia pneumoniae CWL029 EC-murD UDP-N- ACET Y LMURA MOY LALANINE—D- 
GLUTAMATE LIGASE (EC 6_3_2_9) 

6_3_2_9 210 Campylobacter jejuni murD UDP-N-ACETYLMURAMOYLALANINE-D-GLUTAMATE LIGASE 
(EC 6_3_2_9) 

6_3_2_9 171 Borrelia burgdorferi BB0585 UDP-N-ACETYLMURAMOYLALANINE— D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 1254 Bordetella pertussis EC-murD UDP-N-ACETYLMURAMOYLALANINE— D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 7456 Bordetella bronchiseptica EC-murD UDP-N-ACETYLMURAMOYLALANINE— D-GLUTAMATE 
LIGASE (EC 6_3_2_9) 

6_3_2_9 1521 Bacillus subtilis murD UDP-N-ACETYLMURAMOYLALANINE— D-GLUTAMATE LIGASE (EC 

<5_3_2_9) 

6_3_3_3 4728 Yersinia pseudotuberculosis DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 5067 Yersinia pseudotuberculosis DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 7846 Yersinia pseudotuberculosis EC-bioD DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 2241 Yersinia pestis DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 3846 Yersinia pestis EC-bioD DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 4941 Vibrio cholerae El Tor N16961 ORF01458 DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 2636 Staphylococcus aureus EC-bioD DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 1775 Salmonella typhimurium bioD DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 31 19 Salmonella typhimurium DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 1020 Salmonella typhi DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 4851 Salmonella typhi DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 2096 Salmonella paratyphi DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 2098 Salmonella paratyphi DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 4046 Salmonella paratyphi DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 457 Salmonella enteritidis DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 3549 Salmonella enteritidis DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 3781 Salmonella dublin PUTATIVE DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 7637 Saccharomyces cerevisiae BI04 DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 4678 Pseudomonas aeruginosa bioD DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 1240 Porphyromonas gingivalis EC-bioD DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 1 178 Pasteurella multocida bioD2 DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 1577 Pasteurella multocida bioDl DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 759 Neisseria gonorrhoeae EC-bioD DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 2618 Mycobacterium tuberculosis bioD DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 1578 Mycobacterium lepraesp|P45486 DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 1933 Klebsiella pneumoniae DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 
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6_3_3_3 1934 Klebsiella pneumoniae DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 7618 Klebsiella pneumoniae DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 991 Helicobacter pylori HP0029 DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 24 Helicobacter pylori J99 bioD DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 11517 Haemophilus influenzae HI 1445 DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 18630 Haemophilus influenzae HI 1550 DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 554 Haemophilus ducreyi EC-bioD DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 951 Haemophilus ducreyi DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 745 Escherichia coll bioD DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 5000 Escherichia coli bl593 DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 822 Corynebacterium diphtheriae DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 3487 Clostridium acetobutylicum 19657691_C1_7 DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 810 Chlamydia pneumoniae AR39 CP0810 DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 964 Chlamydia pneumoniae CWL029 EC-bioD DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_3_3 3015 Bacillus subtilis bioD DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 

6_3_4_6 4285 Yersinia pseudotuberculosis BS-ycsJ UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

6_3_4_6 2282 Yersinia pestis UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE (EC 
3_5_1_54) 

6_3_46 7283 Vibrio cholerae El Tor N16961ORFA00493 UREA CARBOXYLASE (EC 6_3_4_6) / 
ALLOPHANATE HYDROLASE (EC 3_5_1_54) 

6_3_4_6 7284 Vibrio cholerae El Tor N16961ORFA00494 UREA CARBOXYLASE (EC 6_3_4_6) / 
ALLOPHANATE HYDROLASE (EC 3_5_1_54) 

6_3_4_6 922 Staphylococcus aureus UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE 
(EC 3_5 J_54) 

6_3_4_6 923 Staphylococcus aureus BS-ycsJ UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

6_3_4_6 1360 Staphylococcus aureus UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE 
(EC 3_5_1_54) 

6_3_4_6 1361 Staphylococcus aureus UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE 
(EC 3_5_1_54) 

6_3_4_6 505 1 Salmonella typhimurium ybgK UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

6_3_4_6 5052 Salmonella typhimurium ybgJ UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

6_3_4_6 3339 Salmonella typhi UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE (EC 

3_5_1_54) 

6_3_4_6 4842 Salmonella typhi UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE (EC 
3_5J_54) 

6_3_4_6 3245 Salmonella paratyphi UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE 
(EC 3_5_1_54) 

6_3_4_6 3246 Salmonella paratyphi UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE 
(EC 3_5_1_54) 

6_3_4_6 3905 Salmonella dublin UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE (EC 
3_5_1_54) 

6_3_4_6 6608 Saccharomyces cerevtsiae DUR1.2 UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

6_3_4_6 2353 Pseudomonas aeruginosa PA4510 UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

6_3_4_6 2354 Pseudomonas aeruginosa PA4509 UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

6_3_4_6 4869 Pseudomonas aeruginosa PA21 10 UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

6_3_4_6 5257 Pseudomonas aeruginosa PA0495 UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) / BIOTIN CARBOXYLASE (EC 6_3_4_14) 

6_3_4_6 5258 Pseudomonas aeruginosa PA0496 UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

6_3_4_6 8451 Pseudomonas aeruginosa PA21 11 UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

6_3_4_6 2743 Mycobacterium tuberculosis Rv0263c UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 
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6_3_4_6 2744 Mycobacterium tuberculosis Rv0264c UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5J_54) 

6_3_4_6 421 Mycobacterium leprae UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE 
(EC 3_5_1_54) 

6_3_4_6 422 Mycobacterium leprae BS-ycsJ UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_i_54) 

6_3_4_6 3460 Mycobacterium bovis BS-ycsJ UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

6_3_4_6 3461 Mycobacterium bovis UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE 
(EC 3_5_1_54) 

6_3_4_6 1735 Klebsiella pneumoniae UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE 
(EC 3_5_1_54) 

6_3_4_6 1737 Klebsiella pneumoniae UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE 
(EC 3_5_1_54) 

6_3_4_6 14660 Haemophilus influenzae HI 1730 UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

6_3_4_6 18274 Haemophilus influenzae HI 1731 UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

6_3_4_6 685 Escherichia coli b071 1 UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE 
(EC 3_5_1_54) 

6_3_4_6 686 Escherichia coli b0712 UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE 
(EC 3_5_1_54) 

6_3_4_6 271 Clostridium difficile UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE (EC 
3_5_1_54) 

6_3_4_6 272 Clostridium difficile BS-ycsJ UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

6_3_4_6 2019 Campylobacter jejuni Q1542 UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

6_3_4_6 2021 Campylobacter jejuni Q1543 UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 

6_3_4_6 4415 Bordetella pertussis UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE HYDROLASE (EC 
3_5_1_54) 

6_3_4_6 7189 Bordetella bronchiseptica BS-ycsJ UREA CARBOXYLASE (EC 6_3_4_6) / ALLOPHANATE 
HYDROLASE (EC 3_5_1_54) 
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Figure 7B 



1 1 1 103 7706 Yersinia pseudotuberculosis THREONINE 3-DEHYDROGENASE (EC 1JJJ03) 
1_1_1_117 5819 Saccharomyces cerevisiae ARA1 D-ARABINOSE DEHYDROGENASE [NAD(P)+] 
HEAVY CHAIN (EC 1JJJ17) 

l_l_l_122 1990 Staphylococcus aureus BS-yqkF D-threo-aldose 1 -dehydrogenase (EC 1_1_1_122) 

1 1 1125 5491 Yersinia pseudotuberculosis EC-kduD 2-DEOXY-D-GLUCONATE 3-DEHYDROGENASE 

(EC 1_1_1_125) 

1_1_1_128 2873 Salmonella typhimurium ldnD L-idonate 2-dehydrogenase (EC 1_1_1_128) 

1 1 1 132 1698 Pseudomonas aeruginosa algD GDP-MANNOSE 6-DEHYDROGENASE (EC 1_1_1_132) 

1_1_1_133 576 Streptococcus pyogenes rmlD DTDP-4-DEHYDRORHAMNOSE REDUCTASE (EC 

1_1_1_133) 

1 1 1 140 689 Streptococcus mutanstr|Q9X67 1 SORBITOL-6-PHOSPHATE 2-DEHYDROGENASE (EC 
1_1_1_140) 

1_1_1_154 5678 Salmonella typhimurium UREIDOGLYCOLATE DEHYDROGENASE (EC 1JJJ54) 
1_1_1_157 2474 Pseudomonas aeruginosa PA1628 3-HYDROXYBUTYRYL-COA DEHYDROGENASE (EC 
l_l_t_157) 

1 1 1 158 6211 Yersinia pseudotuberculosis EC-murB UDP-N- ACETYLENOLP YRU VO YLGLUCOS AMINE 
REDUCTASE (EC 1_1_1_158) 

1 1 11 59 3149 Mycobacterium tuberculosis Rv3485c 7-ALPHA-HYDROXYSTEROID DEHYDROGENASE 
(EC 1_1_1_159) 

111 169 3121 Yersinia pestis EC-apbA 2-DEHYDROPANTOATE 2-REDUCTASE (EC 1_1 J_169) 

11117 2665 Yersinia pestis EC-mtlD MANNITOL- 1 -PHOSPHATE 5-DEHYDROGENASE (EC 1_1_1_17) 

1 1 1 179 6589 Yersinia pseudotuberculosis EC-ygjR TRANS-1 ,2-DIHYDROBENZENE-l,2-DIOL 

DEHYDROGENASE (EC l_3_t_20) / D-xylose 1 -dehydrogenase (NADP+) (EC 1_1_1_179) 

1 1 1 18 6536 Yersinia pseudotuberculosis BS-yvaA MYO-INOSITOL 2-DEHYDROGENASE (EC 

1_1_1_18) 

1_1_1_193 4162 Yersinia pseudotuberculosis EC-nbD 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 
(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 

1 1 1 195 3347 Saccharomyces cerev 1S iaeYCRl 05 W CINNAMYL-ALCOHOL DEHYDROGENASE (EC 
1_1_1_195> 

1_1_1_202 721 Streptococcus pneumoniae 1,3-PROPANEDIOL DEHYDROGENASE (EC 1_1_1_202) 

1_1_1_215 7594 Yersinia pseudotuberculosis EC-yiaE gluconate 2-dehydrogenase (EC 1_1_1_215) 
111218 1521 Staphylococcus aureus MORPHINE 6-DEHYDROGENASE (EC 1_1_I_21 8) 
111 23 7518 Yersinia pseudotuberculosis EC-hisD HISTIDINOL DEHYDROGENASE (EC l_l_l_23) 
111233 5523 Yersinia pseudotuberculosis N-ACYLMANNOSAMINE 1 -DEHYDROGENASE (EC 
1_1_1_233) 

1_1_1_236 4453 Bordetel la pertussis TROPINONE REDUCTASE-II (EC 1_1_1_236) 
1 1124 246 Neurospora crassa qa-3 QUINATE 5-DEHYDROGENASE (EC 1_1_1_24) 

1_1_1_244 1536 Streptococcus pneumoniae NAD-DEPENDENT METHANOL DEHYDROGENASE 

(EC 1_1_1_244) 

1_1_1_245 4533 Mycobacterium tuberculosis Rv085 lc eye lohexanol dehydrogenase (EC 1_1_1_245) 
1_1_1_25 5471 Yersinia pseudotuberculosis EC-aroE SHIKIMATE 5-DEHYDROGENASE (EC 1_1_1_25) 
1 1 1 250 6682 Yersinia pseudotuberculosis D-ARABINITOL 2-DEHYDROGENASE (RIBULOSE 
FORMING) (EC 1__1_1_250) 

1 1 1 251 3106 Salmonella typhi GALACTITOL-1-PHOSPHATE 5-DEHYDROGENASE (EC 
1_1_I_251) 

1 1 1 28 6363 Yersinia pseudotuberculosis EC-ldhA D-LACTATE DEHYDROGENASE (EC 1_1_1_28) 
l_l_l_29 6261 Vibrio cholerae El Tor N16961 ORF03166 GLYCERATE DEHYDROGENASE (EC l_l_l_29) 
1 1 1 3 6039 Yersinia pseudotuberculosis EC-metL ASPARTOKINASE II (EC 2_7_2_4) / HOMOSERINE 
DEHYDROGENASE II (EC 1_1_1_3) 

1 1 1 31 7573 Yersinia pseudotuberculosis EC-yhaE 3-HYDROXYISOBUTYRATE DEHYDROGENASE 
PRECURSOR (EC 1_1_1_31) 

1 1 1 36 7197 Vibrio cholerae El Tor N16961ORFA00378 ACETOACETYL-COA REDUCTASE (EC 
1_1_1_36) 

1_1_1 38 4354 Yersinia pestis PUTATIVE MALATE OXIDOREDUCTASE (EC 1_1_1_38) 

l_l_l_4 6406 Yersinia pseudotuberculosis 2,3-BUTANEDIOL DEHYDROGENASE (EC 1_1_1_4) 

111 5 1649 Streptococcus pyogenes ACETOIN(DIACETYL) REDUCTASE (EC 1_1_1_5) 

1_1J_56 3415 Klebsiella pneumoniae RIBITOL 2-DEHYDROGENASE (EC 1_1_1_56) 

1_1_1_57 6851 Yersinia pseudotuberculosis EC-yetQ D-MANNONATE OXIDOREDUCTASE (EC 1_1_1_57) 
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11158 7696 Yersinia pseudotuberculosis EC-uxaB ALTRONATE OXIDOREDUCTASE (EC 1_1_1_58) 
1116 6412 Yersinia pseudotuberculos.s EC-gldA GLYCEROL DEHYDROGENASE (EC l_l_l_6) 
111 60 4592 Salmonella typhimurium yhaE 2-HYDROXY-3-OXOPROPION ATE REDUCTASE (EC 

LLL60) 

l_l_l_61 6596 Yersinia pseudotuberculosis 4-hydroxybutyrate dehydrogenase (EC 1_1_1_61) 
11167 6339 Saccharomyces cerevisiae YEL070W MANNITOL 2-DEHYDROGENASE (EC 1_1_1_67) 
11169 6602 Yersinia pseudotuberculosis EC-yjgU GLUCONATE 5-DEHYDROGENASE (EC 1_1_1_69) 
1_1_1_77 7794 Yersinia pseudotuberculosis LACTALDEHYDE REDUCTASE (EC 1_I_1_77) 

1 1 1 S 1 6706 Yersinia pseudotuberculosis hydroxypyruvate reductase (EC I 1 1 8 1 > 

1_1_1_82 2225 Salmonella typhimurium yiaK MALATE DEHYDROGENASE (EC 1_1_1_37) (EC 
1_1_]_82) 

1_1_1_85 5094 Yersinia pseudotuberculosis 3-ISOPROPYLMALATE DEHYDROGENASE (EC 
I_l_l_85) 

1 1 1 86 5524 Yersinia pseudotuberculosis EC-ilvC KETOL-ACID REDUCTOISOMERASE (EC 1_1_1_86) 
1_1_1_88 1236 Streptococcus pyogenes mvaS_l 3-HYDROXY-3-METHYLGLUTARYL-COENZYME A 
REDUCTASE (EC 1_1_1_88) 

1119 7941 Saccharomyces cerevisiae YLR070C D-XYLULOSE REDUCTASE (EC 1_1_1_9) 

I 1 1 90 8244 Klebsiella pneumoniae ARYL-ALCOHOL DEHYDROGENASE (EC 1_1_1_90) 
11191 5043 Salmonella paratyphi ARYL-ALCOHOL DEHYDROGENASE (NADP+) (EC 1_1_1_9I) 

II 1 93 6131 Yersinia pseudotuberculosis BS-ycsA PROBABLE TARTRATE DEHYDROGENASE (EC 

1_1_1_93) 

11194 271 Yersinia pestis EC-gpsA GLYCEROL-3-PHOSPHATE DEHYDROGENASE (NAD(P)+) (EC 
11 1_94) 

1 1_2_3 5868 Yersinia pseudotuberculosis EC-IctD L-LACTATE DEHYDROGENASE (CYTOCHROME) 
(EC 1_1_2_3) 

1_1_2_4 7485 Vibno cholerae El Tor N 16961 ORFA00737 D-LACTATE DEHYDROGENASE 
(CYTOCHROME) (EC 1_1_2_4) 

1_1_3_24 5908 Saccharomyces cerevisiae ALOl L-GALACTONOLACTONE OXIDASE (EC 1_1_3_24) / 
D-ARABlNONO-l,4-LACTONE OXIDASE (EC 1_1_3_37) 

1_1_3_37 5908 Saccharomyces cerevisiae ALOl L-GALACTONOLACTONE OXIDASE (EC 1_1_3_24) / 
D-ARABINONO- 1 ,4-LACTONE OXIDASE (EC 1_1_3_37) 

1_1_3_6 1934 Mycobacterium tuberculosis choD CHOLESTEROL OXIDASE PRECURSOR (EC 1_1_3_6) 
1_1_3_8 3056 Mycobacterium tuberculosis Rv3790 L-GULONOLACTONE OXIDASE (EC 1_1_3_8) 
1_1_3_9 4256 Clostridium acetobutylicum GALACTOSE OXIDASE PRECURSOR (EC 1_1_3_9) 

1_U99_10 20148 Neurospora crassa GLUCOSE DEHYDROGENASE (ACCEPTOR) 

PRECURSOR (EC 1_1_99_10) 

1_1_99_16 1142 Staphylococcus aureus MALATE:QUINONE OXIDOREDUCTASE (EC 1_1_99_16) 
1_1_99_17 3487 Salmonella typhimurium ylil GLUCOSE DEHYDROGENASE-B (PYRROLOQUINOLINE- 
QUINONE) PRECURSOR (EC 1_1_99_17) 

1_1_99_21 8182 Pseudomonas aeruginosa PA4571 sorbitol dehydrogenase, cytochrome c subunit (EC 
1_1_99_21) 

1_1_99_25 6023 Yersinia pseudotuberculosis BS-yhfK quinate dehydrogenase (pyrroloquinoline-quinone) (EC 
1_1_99_25) 

1_1_99_28 3781 Yersinia pestis GLUCOSE-FRUCTOSE OXIDOREDUCTASE PRECURSOR (EC 

1_I_99_28) 

1 1 99 3 2248 Pseudomonas aeruginosa PA2266 gluconate 2-dehydrogenase, cytochrome c subunit (EC 
1_1_99_3) 

1 1 99 8 5086 Pseudomonas aeruginosa exaA ALCOHOL DEHYDROGENASE [ACCEPTOR] 
PRECURSOR (EC I_l_99_8) 

1_10_3_2 5230 Yersinia pseudotuberculosis EC-yacK LACCASE 1 PRECURSOR (EC 1_10_3_2) 
1_I0_99_1 264 Rickettsia prowazekii RP270 CYTOCHROME B6-F COMPLEX IRON-SULFUR SUBUNIT 
(EC 1_10_99_1) 

1_11_1_1 1506 Streptococcus pyogenes NADH PEROXIDASE (EC 1_1 1_1_1) 

1_11_1_10 5676 Salmonella typhimurium NON-HEME CHLOROPEROXIDASE (EC 1_1 1_1_10) 
1J 1 1 5 5289 Yersinia pseudotuberculosis EC-yhjA CYTOCHROME C551 PEROXIDASE PRECURSOR 
(EC l_ll_l_5) 

1_12_1_2 12 Clostridium difficile NAD-REDUCING HYDROGENASE HOXS ALPHA SUBUNIT (EC 
1_12_1_2) 

1_12_99_1 1065 Clostridium difficile COENZYME F420 HYDROGENASE BETA SUBUNIT (EC 
1_12_99_1) 

1_12_99_3 65 Helicobacter pylori HP0631 QUINONE- REACTIVE NI/FE- HYDROGENASE SMALL 
CHAIN PRECURSOR (EC 1_12_99_3) 
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l_13_ll_l 257 Pseudomonas aeruginosa catA CATECHOL 1,2-DIOXYGENASE (EC 1_13_1 1_1) 

1_13_11_2 5927 Pseudomonas aeruginosa PA3503 METAPYROCATECHASE (EC 1 1 3 1 1_2) 

1131 1_3 387 Rickettsia prowazekii RP396 PROTOCATECHUATE 3,4-DIOXYGENASE BETA CHAIN 
(EC 1_13_11_3) 

1_13_11_4 3418 Salmonella typhimunum GENTISATE 1,2-DIOXYGENASE (EC 1_I3_1 1_4) 
1_13_11_8 1438 Klebsiella pneumoniae PROTOCATECHUATE 4,5-DIOXYGENASE BETA CHAIN 

(EC 1_13_11_8) 

1J4J2J 2526 Pseudomonas aeruginosa antA ANTHRANILATE DIOXYGENASE LARGE SUBUNIT 
(EC 1_14_12_1) 

1_14_12_3 3775 Mycobacterium tuberculosis Rv3 161c BENZENE 1,2-DIOXYGENASE ALPHA SUBUNIT 

(EC 1_14_12_3) 

1_14_13_1 3165 Staphylococcus aureus SALICYLATE HYDROXYLASE (EC 1_14_13_1) 
1_14_13_2 1552 Pseudomonas aeruginosa pobA P-HYDROXYBENZOATE HYDROXYLASE (EC 
1_14_I3_2) 

1J4_13_3 4819 Yersinia pseudotuberculosis 4-HYDROXYPHENYLACETATE 3-MONOOXYGENASE 

(EC 1_14_13_3) 

1_14_13_7 3305 Clostridium difficile PHENOL HYDROXYLASE P5 PROTEIN (EC 1_14_13_7) 
1J4_14_3 7523 Yersinia pseudotuberculosis EC-yhbW ALKANAL MONOOXYGENASE ALPHA CHAIN 
(EC 1_14_14_3) 

1_14_99_6 2999 Mycobacterium tuberculosis desAl ACYL-[ACYL-CARRIER PROTEIN] DESATURASE 
PRECURSOR (EC 1_14_99_6) 

1_16_1_1 480 Streptococcus pneumoniae EC-ykgC MERCURIC REDUCTASE (EC 1J 6_1_1) 
1_2_1_10 5050 Yersinia pestis EC-yiaY ALCOHOL DEHYDROGENASE (EC 1_1_1_1) / ACETALDEHYDE 
DEHYDROGENASE (ACETYLATING) (EC 1_2_1_10) / PYRUVATE-FORMATE-LYASE DEACTIVASE 
1_2_1J1 4156 Yersinia pseudotuberculosis ASPARTATE-SEMIALDEHYDE DEHYDROGENASE (EC 
1_2_1_11) 

1_2_1_2 6935 Yersinia pseudotuberculosis EC-fdhF FORMATE DEHYDROGENASE ALPHA CHAIN (EC 
1_2_1_2) 

l_2_l_22 561 6 Vibrio cholerae El Tor N16961 ORF02302 ALDEHYDE DEHYDROGENASE B (EC 

1_2_1_22) 

1_2_1_38 7307 Yersinia pseudotuberculosis EC-argC N-ACETYL-GAMMA-GLUTAMYL-PHOSPHATE 
REDUCTASE (EC 1_2_1_38) 

1_2_1_39 8343 Pseudomonas aeruginosa PA4073 PHENYLACETALDEHYDE DEHYDROGENASE (EC 
1_2_1_39) 

1 2_I_46 8076 Pseudomonas aeruginosa fdhA GLUTATHIONE-INDEPENDENT FORMALDEHYDE 
DEHYDROGENASE (EC 1_2_1_46) 

l_2_t_9 502 Ureaplasma urealyticum UU362 NADP-DEPENDENT GLYCERALDEHYDE-3-PHOSPHATE 
DEHYDROGENASE (EC 1_2_1_9) 

1_2_2_2 6213 Yersinia pseudotuberculosis EC-poxB PYRUVATE DEHYDROGENASE (CYTOCHROME) 

(EC 1_2_2_2) 

1_2_2_4 3880 Mycobacterium tuberculosis Rv0375c CARBON MONOXIDE OXYGENASE [CYTOCHROME 
B-561], MEDIUM CHAIN (EC 1_2_2_4) 

1_2_3_3 904 Streptococcus pneumoniae EC-poxB PYRUVATE OXIDASE (EC 1_2_3_3) 
1_2_7_1 1920 Staphylococcus aureus PYRUVATE SYNTHASE SUBUNIT PORB (EC 1_2_7_1) 
1_2_99_2 3882 Mycobacterium tuberculosis Rv0373c CARBON MONOXIDE DEHYDROGENASE ALPHA 
SUBUNIT (EC 1_2_99_2) 

1_2_99_3 2737 Pseudomonas aeruginosa PA1880 MEMBRANE-BOUND ALDEHYDE DEHYDROGENASE 
(PYRROLOQUINOLINE-QUINONE) (EC 1_2_99_3) 

l_3_l_10 3198 Mycobacterium tuberculosis fas FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: 
EC 2_3_1_38; EC 2_3_1_39; EC 2_3_1_41; EC l_l_l_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 
1_3_L12 6916 Yersinia pseudotuberculosis EC-tyrA CHORISMATE MUTASE (EC 5_4_99_5) / 
PREPHENATE DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_26 5250 Yersinia pseudotuberculosis EC-dapB DIHYDRODIPICOLINATE REDUCTASE (EC 
1_3_1_26) 

1 3_1_2S 5065 Yersinia pseudotuberculosis 2,3-DIHYDRO-2,3-DIHYDROXYBENZOATE 
DEHYDROGENASE (EC 1_3_1_28) 

1_3_1_31 211 Clostridium acetobutylicum 4803 135_F3_74 2-ENOATE REDUCTASE (EC 1_3_1_31) 
1_3_1_33 2343 Mycobacterium tuberculosis Rv0303 PROTOCHLOROPHYLLIDE REDUCTASE 
PRECURSOR (EC 1_3_1_33) 

1 3_1_43 388 Streptococcus pneumoniae EC-tyrA AROGENATE DEHYDROGENASE (EC 1_3_1_43) / 
PREPHENATE DEHYDROGENASE (EC 1_3_1_12) 

1_3_1_54 976 Salmonella typhimuriumsp|Q05591 PRECORRJN-6X REDUCTASE (EC 1_3_1_54) 
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1_3_1_55 4285 Pseudomonas aeruginosa xylL CIS-1 ,2-DIHYDROXYCYCLOHEXA-3,5-DIENE-l- 
CARBOXYLATE DEHYDROGENASE (EC 1_3J_55) 

1_3_1_6 450 Streptococcus mutans fumarate reductase (NADH) (EC 1_3_ I _6) 

1_3_I_9 73 Streptococcus pyogenes fabK ENOYL-[ACYL-CARRIER PROTEIN] REDUCTASE (NADH) 
(EC 1_3_1_9) 

1_3_99_16 827 Pseudomonas aeruginosa PA 1602 ISOQUINOLINE l-OXIDOREDUCTASE ALPHA 
SUBUNIT (EC i_3_99_16) 

1_3_99_4 6227 Pseudomonas aeruginosa PA2243 3-OXOSTEROID 1 -DEHYDROGENASE (EC 1_3_99_4) 
1_4_1_1 5701 Vibrio cholerae El Tor N16961 ORF02403 ALANINE DEHYDROGENASE (EC 1_4_1_1) 
1_4_1_13 7734 Yersinia pseudotuberculosis EC-gltB GLUTAMATE SYNTHASE [NADPH] LARGE CHAIN 
(EC l_4_l_13) 

1 4 1 16 523 Porphyromonas gingivalis MESO-D1AMINOPIMELATE D-DEHYDROGENASE (EC 
l_4_l_16) 

l_4_l_2 5304 Vibrio cholerae El Tor N16961 ORF01910 NAD-SPECIFIC GLUTAMATE 
DEHYDROGENASE (EC 1_4_1_2) 

l_4_l_4 2029 Yersinia pestis EC-gdhA NADP-SPECIFIC GLUTAMATE DEHYDROGENASE (EC 1_4_1_4) 

1_4_1_9 5327 Pseudomonas aeruginosa Idh LEUCINE DEHYDROGENASE (EC 1_4_1_9) 

1_4_3_16 6756 Yersinia pseudotuberculosis EC-nadB L-ASPART ATE OXIDASE (EC 1_4_3_16) 

1_4_3_2 1900 Bacillus subtilis yobN L-AMINO ACID OXIDASE (EC 1_4_3_2) 

1_4_7_1 6140 Vibrio cholerae El Tor N16961 ORF03003 FERREDOXIN-DEPENDENT GLUTAMATE 

SYNTHASE 1 (EC 1_4_7_1) 

1_4_99_1 5331 Yersinia pseudotuberculosis EC-dadA D-AMINO ACID DEHYDROGENASE SMALL 
SUBUNIT (EC 1_4_99_1) 

1_5_1_19 57 Pseudomonas aeruginosa hcnB D-nopaline dehydrogenase (EC 1_5_1_19) 

1_5_I_28 1247 Staphylococcus aureus OPINE DEHYDROGENASE (EC 1_5_1_28) 

1_5_1_7 284 Saccharomyces cerevisiae LYS1 SACCHAROPINE DEHYDROGENASE (NAD+, L-LYSINE 

FORMING) (EC 1_5_1_7) 

1_5_3_1 216 Yersinia pestis SARCOSINE OXIDASE (EC 1_5_3_1) 

1_5_3_6 1593 Yersinia pestis 6-HYDROXY-D-NICOTINE OXIDASE (EC 1_5_3_6) 

1_5_99_2 2270 Pseudomonas aeruginosa PA5309 DIMETHYLGLYCINE DEHYDROGENASE (EC 

1_5_99_2) 

1_5_99_4 20548 Neurospora crassa NICOTINE DEHYDROGENASE (EC 1_5_99_4) 

1_5_99_8 7719 Yersinia pseudotuberculosis EC-putA PROLINE DEHYDROGENASE (EC 1_5_99_8) / 

DELTA- 1- PYRROLINE-5-CARBOXYLATE DEHYDROGENASE (EC 1_5_1_12) 

1_5_99_9 825 Mycobacterium tuberculosis Rv2951c F420-DEPENDENT 

METHYLENETETRAHYDROMETHANOPTERIN DEHYDROGENASE (EC 1_5_99_9) 

l_6_i_l 2656 Salmonella enteritidis SOLUBLE PYRIDINE NUCLEOTIDE TRANSHYDROGENASE 

(EC 1_6_1_1) 

l_6_6_l 2837 Salmonella typhimurium NITRATE REDUCTASE (EC 1_6_6_1) 

1_6_6_3 7493 Yersinia pseudotuberculosis NITRATE REDUCTASE (NADPH) (EC 1_6_6_3) 

1_6_6_4 7870 Yersinia pseudotuberculosis EC-nirD NITRITE REDUCTASE (NAD(P)H) SMALL SUBUNIT 

(EC 1_6_6_4) 

1_6_6_9 5490 Vibrio cholerae El Tor N16961 ORF02162 TRI METH YLAMINE-N-OXI DE REDUCTASE 
PRECURSOR (EC 1_6_6_9) 

1_6_8_1 5170 Yersinia pestis NADH-DEPENDENT FMN REDUCTASE (EC 1_6_8_1) 
1_7_7_1 590 Mycobacterium tuberculosis nirA FERREDOXIN-NITRITE REDUCTASE (EC 1_7_7_1) 
1_7_99_4 7910 Yersinia pseudotuberculosis EC-napA PERIPLASMIC NITRATE REDUCTASE PRECURSOR 
(EC 1_7_99_4) 

1_7_99_5 6038 Yersinia pseudotuberculosis EC-metF 5, 1 0-METHYLENETETRAHYDROFOLATE 
REDUCTASE (EC 1_7_99_5) 

1_7_99_6 356 Pseudomonas aeruginosa nosZ NITROUS-OXIDE REDUCTASE (EC 1_7_99_6) 
1_7_99_7 1406 Pseudomonas aeruginosa norB NITRIC-OXIDE REDUCTASE SUBUNIT B (EC 1_7_99_7) 
1_8_1_2 4928 Yersinia pseudotuberculosis SULFITE REDUCTASE (NADPH) FLA VOPROTEIN 
ALPHA-COMPONENT (EC 1_8_1_2) 

1_8_7_1 6122 Saccharomyces cerevisiae ECM17 SULFITE REDUCTASE (FERREDOXIN) (EC 1_8_7_1) 
1_8_99_2 5628 Pseudomonas aeruginosa PA2298 ADENYLYL-SULPHATE REDUCTASE ALFA-SUBUNIT 

(EC 1_8_99_2) 

1_8_99_3 3722 Yersinia pestis EC-yccK SULFITE REDUCTASE, DISS1 MILATORY-TYPE GAMMA 
SUBUNIT (EC 1_8_99_3) 

1_9_3_2 1909 Pseudomonas aeruginosa nirS NITRITE REDUCTASE PRECURSOR (EC 1_9_3_2) 
21110 252 Escherichia coli yagD HOMOCYSTEINE S-METHYLTRANSFERASE (EC 2_1_1_10) 
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2 1 1 100 2200 Saccharomyces cerevisiae STE14 PROTEIN-S ISOPRENYLCYSTEINE O- 
METHYLTRANSFERASE (EC 2_l_l_l00) 

211104 703 Streptococcus pyogenes BS-yrrM CAFFEOYL-COA O-METHYLTRANSFERASE (EC 
2_1_1_104) 

2_1_1_107 6879 Yersinia pseudotuberculosis EC-hemX PUTATIVE UROPORPHYRIN-III C- 
METHYLTRANSFERASE (EC 2JJJ07) 

2_1_1_113 6162 Yersinia pseudotuberculosis MODIFICATION METHYLASE CFR91 (EC 2_1_1_1 13) 
2_1_1_1 14 1883 Saccharomyces cerevisiae COQ3 HEXAPRENYLDIHYDROXYB ENZO ATE 
METHYLTRANSFERASE PRECURSOR (EC 2_!_I_1 14) 

2_1_1_130 978 Salmonella typhimunum cbiL PRECORRIN-2 C20-METHYLTRANSFERASE (EC 
2_I_1_130) 

2_1_1_131 975 Salmonella typhimurium cbiH PRECORRIN-3B C17-METHYLTRANSFERASE (EC 
2 1_1_131) 

2 1 1 132 971 Salmonella typhimurium cbiE PRECORRIN-6Y C5,15-METHYLTRANSFERASE 
(DECARBOXYLATING) (EC 2_1_1_132) 

2_1_1_133 973 Salmonella typhimurium cbiF PRECORRIN-4 CI 1 -METHYLTRANSFERASE (EC 
2_1_1J33) 

2_1_1_14 5982 Yersinia pseudotuberculosis 5-METHYLTETRAHYDROPTEROYLTRIGLUTAMATE-- 
HOMOCYSTEINE METHYLTRANSFERASE (EC 2_1_1_14) 

2 1 1 16 2534 Saccharomyces cerevisiae OPI3 METHYLENE-FATTY-ACYL-PHOSPHOLIP1D 
SYNTHASE (EC 2_l_l_16) 

2_1_1_34 7362 Yersinia pseudotuberculosis EC-spoU TRNA (GUANOS INE-2'-0-) - 
METHYLTRANSFERASE (EC 2_1_1_34) 

2_1_1_35 7315 Yersinia pseudotuberculosis TRNA (URACIL-5-) -METHYLTRANSFERASE (EC 
2_1_1_35) 

2_1_1_41 4901 Saccharomyces cerevisiae ERG6 DELTA(24)-STEROL C-METHYLTRANSFERASE (EC 
2_1_1_41) 

2_1_1_48 841 Staphylococcus aureus RRNA ADENINE N-6-METHYLTRANSFERASE (EC 2_1_1_48) 
2_1_1_51 5798 Vibrio cholerae El Tor N16961 ORF02531 RRNA (GU ANINE-N 1 -) - 
METHYLTRANSFERASE (EC2_1_1_51) 

2_1_1_52 6485 Yersinia pseudotuberculosis EC-yjjT RIBOSOMAL RNA SMALL SUBUNIT 
METHYLTRANSFERASE C (EC 2_1_1_52) 

2_1_1_64 5749 Yersinia pseudotuberculosis EC-ubiG 3-DEMETHYLUBIQUINONE-9 3- 
METHYLTRANSFERASE (EC 2_1_1_64) 

2_1_1_72 5839 Yersinia pseudotuberculosis DNA ADENINE METHYLASE (EC 2_1_1_72) 
2_1_1_79 4807 Yersinia pseudotuberculosis CYCLOPROPANE-FATTY-ACYL-PHOSPHOLIPID 
SYNTHASE (EC 2_1_1_79) 

2_1_1_98 3344 Saccharomyces cerevisiae DPH5 DIPHTHINE SYNTHASE (EC2_1_1_98) 
2_1_2_1 1 71 88 Yersinia pseudotuberculosis EC-panB 3-METHYL-2-OXOBUTANOATE 
HYDROXYMETHYLTRANSFERASE (EC 2_1_2_1 1) 

2_1_2_9 7323 Yersinia pseudotuberculosis METHIONYL-TRNA FORMYLTRANSFERASE (EC 
2_1_2_9) 

2_1_3_1 72 Streptococcus equi BIOTIN CARBOXYL CARRIER PROTEIN OF METHYLMALONYL- 
COA CARBOXYL- TRANSFERASE (EC 2_1_3_1) 

2_1_3_5 6612 Salmonella typhimurium glxB6 oxamate carbamoyltransferase (EC 2_1_3_5) 

2_3_1_109 6580 Yersinia pseudotuberculosis ARGIN1NE N-SUCCINYLTRANSFERASE, BETA CHAIN 

(EC 2_3_1_109) 

2_3_1_1 17 6549 Yersinia pseudotuberculosis EC-dapD 2,3,4,5-TETRAHYDROPYRIDINE-2- 
CARBOXYLATE N-SUCCINYLTRANSFERASE (EC 2_3_1_1 17) 

2_3_1_129 4319 Yersinia pseudotuberculosis EC-lpxA ACY L-[ACYL-CARRIER- PROTEIN]— UDP-N- 
ACETYLGLUCOSAMINE O-ACYLTRANSFERASE (EC 2_3_1_129) 

2_3_1_15 7483 Yersinia pseudotuberculosis EC-plsB GLYCEROL-3-PHOSPHATE ACYLTRANSFERASE 
(EC2_3_1_15) 

2_3_1_18 3394 Staphylococcus aureus BS-yyal GALACTOSIDE O-ACETYLTRANSFERASE (EC2_3_1_18) 
2_3_1_19 107 Rickettsia prowazekii RP109 PHOSPHATE BUTYRYLTRANSFERASE (EC 2_3_1_1 9) 
2_3_1_28 6768 Vibrio cholerae El Tor N 1 696 1ORFA0 1206 CHLORAMPHENICOL ACETYLTRANSFERASE 
(EC 2_3_1_28) 

2_3_1_30 6922 Yersinia pseudotuberculosis EC-cysE SERINE ACETYLTRANSFERASE (EC 2_3_1_30) 
2_3_1_31 1111 Staphylococcus aureus HOMOSERINE O-ACETYLTRANSFERASE (EC 2_3_1_31) 
2_3_1_35 1663 Streptococcus mutans BS-argJ GLUTAMATE N-ACETYLTRANSFERASE (EC 2_3_1_35) / 
AMINO-ACID ACETYLTRANSFERASE (EC 2_3_l_t) 
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2 3 1_38 47 Saccharomyces cerevisiae FAS1 FATTY ACID SYNTHASE, SUBUNIT BETA (EC 
2 3 1 86) [INCLUDES: 3- HYDROXYPALMITOYL-[ACYL-CARRIER-PROTEIN] DEHYDRATASE (EC 
OIC61) ; ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE [NADH] (EC 1_3_1_9) ; (ACYL- CARRIER- 
PROTEIN] ACETYLTRANSFERASE (EC 2_3_1_38) ; [ACYL-CARRIER- PROTEIN] 
MALONYLTRANSFERASE (EC 2_3_1_39) ; S-ACYL FATTY ACID SYNTHASE THIOESTERASE (EC 
3_1_2_14) ] 

2_3_1_41 4420 Yersinia pseudotuberculosis EC-fabH 3-OXOACYL-[ACYL-CARRIER-PROTEIN] 
SYNTHASE III (EC2_3_1_41) 

2_3_1_46 6404 Yersinia pseudotuberculosis EC-metA HOMOSERINE O-SUCCINYLTRANSFERASE (EC 
2 3_1_46) 

2_3_1_47 7844 Yersinia pseudotuberculosis EC-bioF 8-AMINO-7-OXONONANOATE SYNTHASE (EC 
2_3_1_47) 

2_3_1_54 6846 Yersinia pseudotuberculosis EC-pflB FORMATE ACETYLTRANSFERASE 1 (EC 2_3_1_54) 
2_3_1_74 699 Mycobacterium tuberculosis pks 18 CHALCONE SYNTHASE 2 (EC 2_3_1_74) 
2_3_1_79 7342 Vibrio cholerae El Tor NI6961ORFA00562 PROBABLE MALTOSE O- 
ACETYLTRANSFERASE (EC 2_3_1_79) 

2_3_1_8 7412 Yersinia pseudotuberculosis PHOSPHATE ACETYLTRANSFERASE (EC 2_3_1_8) 
2_3_1_S1 2161 Bacillus subtilis yokD AMINOGLYCOSIDE N3'-ACETYLTRANSFERASE III (EC 

2_3_1_81) 

2_3_1_82 407 Klebsiella pneumoniaesp|P19650 AMINOGLYCOSIDE N6'-ACETYLTRANSFERASE (EC 

2_3_1_82) 

2 3_1_84 7847 Saccharomyces cerevisiae ATF2 ALCOHOL O-ACETYLTRANSFERASE 2 (EC2_3_1_84) 
2_3_1_85 3198 Mycobactenum tuberculosis fas FATTY ACID SYNTHASE (EC 2_3_1_85) [INCLUDES: 
EC 2_3_1_38; EC 2_3_1_39; EC 2_3_1_41; EC l_l_l_100; EC 4_2_1_61; EC 1_3_1_10; EC 3_1_2_14] 
2_3_1_86 47 Saccharomyces cerevisiae FAS1 FATTY ACID SYNTHASE, SUBUNIT BETA (EC 
2_3_1_86) [INCLUDES: 3- HYDROXYPALMITOYL-[ACYL-CARRIER-PROTEIN] DEHYDRATASE (EC 
4_2_1_61) ; ENOY L-[ AC YL-C ARRIER- PROTEIN] REDUCTASE [NADH] (EC 1_3_1_9) ; [ACYL- CARRIER- 
PROTEIN] ACETYLTRANSFERASE (EC 2_3_1_38) ; [ACYL-CARRIER- PROTEIN] 
MALONYLTRANSFERASE (EC 2_3_1_39) ; S-ACYL FATTY ACID SYNTHASE THIOESTERASE (EC 
3_1_2_14) ] 

2_3_1_88 3462 Saccharomyces cerevisiae NAT2 N-TERMINAL ACETYLTRANSFERASE 2 (EC 
2_3_1_88) 

2_3_1_94 3094 Bordetella pertussis ERYTHRONOLIDE SYNTHASE, MODULES 1 AND 2 (EC 
2_3_1_94) 

2_4_1_10 84 Streptococcus mutans BS-sacB LEVANSUCRASE PRECURSOR (EC 2_4_1_10) 

2_4_1_ 1 09 25 1 3 Saccharomyces cerevisiae YDR307W DOLICHYL-PHOSPHATE-MANNOSE— PROTEIN 

MANNOSYLTRANSFERASE 7 (EC 2_4_1_109) 

2_4_1_12 2745 Salmonella typhi CELLULOSE SYNTHASE (EC2_4_1_12) 

2_4_1_131 178 Saccharomyces cerevisiae KRE2 GLYCOLIPID 2-ALPHA-MANNOSYLTRANSFERASE 
(EC2_4_1_131) 

2_4_1_1 5 4715 Salmonella typhimunum otsA ALPHA.ALPHA-TREHALOSE-PHOSPHATE SYNTHASE 
(U DP- FORMING) (EC2_4_1_15) 

2_4_1_157 1170 Streptococcus pyogenes BS-ypjH 1 ,2-DI ACYLGLYCEROL 3-GLUCOSYLTRANSFERAS E 
(EC2_4_1_157) 

2_4_1_16 3550 Saccharomyces cerevisiae CHS3 CHITIN SYNTHASE 3 (EC 2_4_1_ 16) 
2_4_1_182 4488 Yersinia pseudotuberculosis EC-lpxB LIPID-A-DISACCHARIDE SYNTHASE (EC 
2_4_1_182) 

2_4_1_19 2204 Clostridium acetobutyhcum 1 95398 18_C3_34 CYCLOMALTODEXTRIN 
GLUCANOTRANSFERASE (EC2_4_1_19) 

2_4_1_20 554 Clostridium acetobutylicum 3 126303_C3_47 CELLOBIOSE-PHOSPHORYLASE (EC 

2_4_1_20) 

2_4_1_21 5634 Yersinia pseudotuberculosis EC-glgA GLYCOGEN SYNTHASE (EC2_4_1_21) 
2_4_1_25 6960 Yersinia pseudotuberculosis EC-malQ 4-ALPHA-GLUCANOTRANSFERASE (EC 2_4_1_25) 
2_4_1_33 1699 Pseudomonas aeruginosa PA3541 GLUCOSYL TRANSFERASE [probable ALGINATE 
SYNTHASE (EC 2_4_1_33)] 

2_4_1_34 982 Saccharomyces cerevisiae FKS3 PUTATIVE 1 ,3-BETA-GLUCAN SYNTHASE 
COMPONENT (EC2_4_1_34) 

2_4_1_44 629 Streptococcus pneumoniae LIPOPOLY SACCHARIDE 1,3- 

GALACTOSYLTRANSFERASE (EC2_4_1_44) 

2_4_1_5 218 Streptococcus pneumoniae GLUCOSYLTRANSFERASE-S (EC2_4_1_5) 

2 4 1 52 642 Streptococcus pneumoniae PROBABLE POLY(GLYCEROL-PHOSPHATE) ALPHA- 

GLUCOSYLTRANSFERASE (EC 2_4_1_52) 
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2_4_1_56 782 Salmonella typhimurium waaK LIPOPOLYSACCHARIDE 1,2-N- 
ACETYLGLUCOSAMINETRANSFERASE (EC 2_4_1_56) 

2_4J_58 537 Streptococcus mutans LIPOPOLYSACCHARIDE 1,2-GLUCOSYLTRANSFERASE (EC 

2_4_1_58) 

2_4_1_8 960 Neisseria gonorrhoeae BS-yvdK maltose phosphorylase (EC 2_4_ 18) 

2_4_2J7 7517 Yersinia pseudotuberculosis EC-hisG ATP PHOSPHORIBOSYLTRANSFERASE (EC 

2_4_2_17) 

2_4_2_18 8101 Yersinia pseudotuberculosis EC-ybiB ANTHRAN ILATE 
PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_18) 

2_4_2_2 1031 Streptococcus pneumoniae EC-deoA PYRIMIDINE-NUCLEOSIDE PHOSPHORYLASE (EC 

2_4_2_2) 

2_4_2_2 1 5062 Vibrio cholerae El Tor N16961 ORF01605 NICOTINATE-NUCLEOTIDE-- 
DIMETHYLBENZIMIDAZOLE PHOSPHORIBOSYLTRANSFERASE (EC2_4_2_21) 
2_4_2_22 605 1 Vibrio cholerae Ei Tor N1696I ORF02888 XANTHINE-GUANINE 
PHOSPHORIBOSYLTRANSFERASE (EC 2_4_2_22) 

2_4_2_36 692 Vibrio cholerae El Tor N16961 ORF01870 CHOLERA ENTEROTOXIN, A CHAIN 
PRECURSOR (NAD(+)— DIPHTHAMIDE ADP- RIBOSYLTRANSFERASE) (EC 2_4_2_36) 
2_4_2_9 7828 Yersinia pseudotuberculosis URACIL PHOSPHORIBOSYLTRANSFERASE (EC 

2_4_2_9) 

2_5_1_15 5500 Yersinia pseudotuberculosis DIHYDROPTEROATE SYNTHASE (EC2_5_I_15) 
2_5_1_17 6704 Yersinia pseudotuberculosis EC-btuR COB(I)ALAMIN ADENOSYLTRANSFERASE (EC 
2_5_1J7) 

2_5_1_19 5267 Yersinia pseudotuberculosis EC-aroA 3-PHOSPHOSHIKIMATE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_19) 

2_5_1_29 7442 Yersinia pseudotuberculosis EC-ispA FARNESYL PYROPHOSPHATE SYNTHETASE (EC 
2_5_1_!) / GERANYLTRANSTRANSFERASE (EC 2_5_1_10); GERANYLGERANYL PYROPHOSPHATE 
SYNTHASE (EC 2_5_l_29) 

2_5_1_3 8137 Yersinia pseudotuberculosis EC-thiE THIAMIN-PHOSPHATE PYROPHOSPHORYLASE (EC 

2_5_1_3) 

2_5_1_30 121 Enterococcus faecium (DOE) HEPTAPRENYL DIPHOSPHATE SYNTHASE 
COMPONENT I (EC 2_5_1_30) 

2_5_1_31 970 Yersinia pestis BS-yluA UNDECAPRENYL PYROPHOSPHATE SYNTHETASE (EC 

2_5_1_31) 

2_5_1_7 7299 Yersinia pseudotuberculosis EC-murA UDP-N-ACETYLGLUCOSAMINE 1- 
CARBOXYVINYLTRANSFERASE (EC 2_5_1_7) 

2_5_1_8 7219 Yersinia pseudotuberculosis EC-miaA TRNA DELTA(2)-lSOPENTENYLPYROPHOSPHATE 
TRANSFERASE (EC 2_5_1_8) 

2_5_1_9 4806 Yersinia pseudotuberculosis EC-nbE RIBOFLAVIN SYNTHASE ALPHA CHAIN (EC 
2_5_1_9) 

2_6_1_11 5216 Yersinia pseudotuberculosis ACETYLORNITHINE AMINOTRANSFERASE (EC 
2_6_I_11) 

2_6_1_17 825 Bordetella pertussis BS-ykrV N-SUCCINYL-L,L-DAP AMINOTRANSFERASE (EC 
2_6_1_17) 

2_6_1_18 3304 Pseudomonas aeruginosa PA5313 OMEGA-AMINO ACID— PYRUVATE 
AMINOTRANSFERASE (EC2_6_1_18) 

2_6_1_21 906 Staphylococcus aureustr|Q9KWZ6 D-ALANINE AMINOTRANSFERASE (EC2_6_1_21) 
2_6_1_36 2852 Mycobacterium tuberculosis lat L-LYSINE-EPSILON AMINOTRANSFERASE (EC 

2_6_1_36) 

2_6_1_37 71 10 Vibrio cholerae El Tor N16961ORFA00272 (2-aminoethyl)phosphonate--pyruvate transaminase 
(EC 2_6_l_37) 

2_6_1_46 7330 Vibrio cholerae El Tor N16961ORFA00548 DIAMINOBUTYRATE-PYRUVATE 
AMINOTRANSFERASE (EC 2_6_1_46) 

2_6_1_52 5066 Yersinia pseudotuberculosis PHOSPHOSER1NE AMINOTRANSFERASE (EC 2_6_1_52) 
2_6_1_57 7907 Yersinia pseudotuberculosis EC-tyrB AROMATIC-AMINO-ACID AMINOTRANSFERASE 
(EC 2_6_1_57) 

2_6_1_62 6402 Yersinia pseudotuberculosis EC-bioA ADENOSYLMETHIONINE-8-AMINO-7- 
OXONONANOATE AMINOTRANSFERASE (EC 2_6_1_62) 

2_6_1_66 5309 Yersinia pseudotuberculosis EC-avtA VALINE-PYRUVATE AMINOTRANSFERASE (EC 
2_6_1_66) 

2_6_1_9 7519 Yersinia pseudotuberculosis EC-hisC HISTIDINOL-PHOSPHATE AMINOTRANSFERASE 
(EC 2_6_1_9) 

2_7_1_108 6646 Saccharomyces cerevisiae SEC59 DOLICHOL KINASE (EC 2 7 11 08) 
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2_7_1_1 16 7358 Yersinia pseudotuberculosis ISOCITRATE DEHYDROGENASE 
KINASE/PHOSPHATASE (IDH KINASE/PHOSPHATASE) (EC 2_7_1_1 16) (EC 3_1_3_-) 
2_7_1_12 6601 Yersinia pseudotuberculosis THERMORESISTANT GLUCONOKINASE (EC 2_7_1_12) 
2_7_1_130 7622 Yersinia pseudotuberculosis EC-ycaH TETRAACYLDISACCHARIDE 4-KINASE (EC 

2_7_1_130) 

2_7J J44 6436 Yersinia pseudotuberculosis EC-agaZ TAGATOSE 6-PHOSPHATE KINASE (EC 

2_7_1_144) 

2_7_1_15 4407 Yersinia pseudotuberculosis BS-rbsK R1BOKJNASE (EC2J7JJ5) 

2_7_1_16 5545 Yersinia pseudotuberculosis EC-araB L-RIBULOKINASE (EC2_7_1_16) 

2_7_1_19 4335 Yersinia pseudotuberculosis PROBABLE PHOSPHORIBULOKINASE (EC 2_7_1_19) 

2_7_1_2 4784 Yersinia pseudotuberculosis EC-yajF GLUCOKINASE (EC 2_7_1_2) 

2_7_1_26 8052 Yersinia pseudotuberculosis EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 

ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_1_29 5021 Yersinia pseudotuberculosis DIHYDROXYACETONE KINASE (EC 2_7_1_29) 

2_7_1_31 5010 Yersinia pseudotuberculosis BS-yxaA GLYCERATE KINASE (EC2_7_1_31) 

2_7_1_33 5823 Yersinia pseudotuberculosis EC-coaA PANTOTHENATE KINASE (EC 2_7_1__33) 

2_7_1_39 7400 Yersinia pseudotuberculosis HOMOSERINE KINASE (EC 2_7_1_39) 

2_7_1_4 7162 Vibrio cholerae El Tor N16961ORFA00335 FRUCTOKINASE (EC 2_7_1_4) 

2_7_1_45 5998 Yersinia pseudotuberculosis EC-kdgK 2-DEHYDRO-3-DEOXYGLUCONOKINASE (EC 

2_7_1_45) 

2_7_1_49 5490 Yersinia pseudotuberculosis BS-yjbV PHOSPHOMETHYLPYRIMIDINE KINASE (EC 

2_7_4_7) / HY DROXYMETHYLP YRIMI DINE KINASE (EC 2_7_1_49) 

2_7_1_5 7798 Yersinia pseudotuberculosis EC-rhaB RHAMNULOKINASE (EC 2_7_1_5) 

2_7_1_50 910 Streptococcus pneumoniae HYDROXYETHYLTHIAZOLE KINASE (EC 2_7_1_50) 

2_7_1_51 6863 Salmonella typhimurium fucK L-FUCULOKINASE (EC 2_7_1_51) 

2_7_1_53 376 Salmonella paratyphi CRYPTIC L-XYLULOSE KINASE (EC 2_7_1_53) 

2_7_1_55 6308 Escherichia col i yjcT D-ALLOSE KINASE (EC2_7_1_55) 

2_7_1_56 4389 Yersinia pseudotuberculosis EC-fruK 1-PHOSPHOFRUCTOKINASE (EC 2_7_1_56) 
2_7_1_58 5842 Salmonella typhimurium dgoK 2-DEHYDRO-3-DEOXYGALACTONOKINASE (EC 

2_7_1_58) 

2_7_1_60 56 Yersinia pestis EC-yhcI N-acetylmannosamine kinase (EC 2_7_1_60) 
2_7_1_63 1471 Mycobacterium tuberculosis ppgK POLYPHOSPHATE GLUCOKINASE (EC 2_7_1_63) 
2_7_1_66 4913 Yersinia pseudotuberculosis EC-bacA BACITRACIN RESISTANCE PROTEIN (PUTATIVE 
UNDECAPRENOL KINASE) (EC2_7_1_66) 

2_7_1_69 4239 Yersinia pseudotuberculosis PTS SYSTEM, N-ACETYLGLUCOSAMINE-SPECIFIC 
IIABC COMPONENT (EC2_7_1_69) 

2_7_1_71 4441 Yersinia pseudotuberculosis EC-aroK SHIKIMATE KINASE I (EC2_7_1_71) 
2_7_1_73 4465 Yersinia pseudotuberculosis INOSINE-GUANOSINE KINASE (EC2_7_1_73) 
2_7_1_87 5727 Salmonella typhi STREPTOMYCIN 3"-KINASE (EC 2_7_1_87) 
2_7_1_90 93 Treponema pallidum TP0542 PYROPHOSPHATE-FRUCTOSE 6-PHOSPHATE 1- 
PHOSPHOTRANSFERASE (EC 2_7_1_90) 

2_7_3_92 8176 Yersinia pseudotuberculosis BS-iolC 5-DEHYDRO-2-DEOXYGLUCONOKINASE (EC 

2_7_1_92) 

2_7_1_95 524 Streptococcus equi PROBABLE AMINOGLYCOSIDE 3'-PHOSPHOTRANSFERASE (EC 

2_7_1_95) 

2_7_2_1 5604 Yersinia pseudotuberculosis EC-ackA ACETATE KINASE (EC 2_7_2_1) 
2_7_2_2 1436 Streptococcus pyogenes arcC CARBAMATE KINASE (EC 2_7_2_2) 
2_7_2_4 5312 Yersinia pseudotuberculosis EC-lysC LYSINE-SENSITIVE ASPARTOKINASE III (EC 

2_7_2_4) 

2_7_2_7 16 Enterococcus faecalis BS-yqiU BUTYRATE KINASE (EC 2_7_2_7) 

2_7_2_8 7306 Yersinia pseudotuberculosis EC-argB ACETYLGLUTAMATE KINASE (EC 2_7_2_8) 
2_7_3_3 1043 Staphylococcus aureus BS-yacI ARGININE KINASE (EC 2_7_3_3) 
2_7_3_9 5194 Yersinia pseudotuberculosis EC-ptsI PHOSPHOENOLPYRUVATE-PROTEIN 
PHOSPHOTRANSFERASE (EC 2_7_3_9) 

2_7_4_1 4919 Yersinia pseudotuberculosis EC-yfjB POLYPHOSPHATE KINASE (EC 2_7_4_1) / NAD+ 
KINASE (EC2_7_1_23) 

2_7_4_16 7439 Yersinia pseudotuberculosis BS-ydiA THIAMIN-MONOPHOSPHATE KINASE (EC 

2_7_4_16) 

2_7_4_7 5490 Yersinia pseudotuberculosis BS-yjbV PHOSPHOMETHYLPYRIMIDINE KINASE (EC 
2_7_4_7) / HYDROXYMETHYLPYRIMIDINE KINASE (EC 2_7_1_49) 

2_7_6_2 985 Streptococcus pyogenes BS-yloS THIAMIN PYROPHOSPHOKINASE (EC 2_7_6_2) 
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2_7_6_3 6004 Yersinia pseudotuberculosis EC-folK 2-AMINO-4-HYDROXY-6- 

HYDROXYMETHYLDIHYDROPTERIDINE PYROPHOSPHOKINASE (EC 2_7_6_3) 

2_7_6_5 7788 Yersinia pseudotuberculosis EC-relA GTP PYROPHOSPHOKINASE (EC 2_7_6_5) 

2_7_7_13 2591 Saccharomyces cerevisiae PSA1 MANNOSE- 1 -PHOSPHATE GUANYLTRANSFERASE 

(EC2_7_7_13) 

2 „7_7_14 6600 Saccharomyces cerevisiae MUQt CTP: PHOSPHOETHANOLAMINE 
CYTIDYLYLTRANSFERASE (EC2_7_7_!4) 

2112 8052 Yersinia pseudotuberculosis EC-yaaC RIBOFLAVIN KINASE (EC 2_7_1_26) / FMN 
ADENYLYLTRANSFERASE (EC 2_7_7_2) 

2_7_7_22 2774 Yersinia pestistr|Q9RCC5 M ANNOS E-6-PHOSPHATE ISOMERASE (EC 5_3_l_8) / 
MANNOSE- 1 -PHOSPHATE GUANYLYL TRANSFERASE (GDP) (EC 2_7_7_22) 
2_7_7_24 6241 Yersinia pseudotuberculosis EC-rffH GLUCOSE- 1 -PHOSPHATE 
THYMIDYLYLTRANSFERASE (EC 2_7_7_24) 

2_7_7_25 4553 Yersinia pseudotuberculosis EC-pcnB POLY(A) POLYMERASE (EC 2_7_7_19) / TRNA 
NUCLEOTIDYLTRANSFERASE (EC 2_7_7_25) 

2_7_7_27 7615 Yersinia pseudotuberculosis EC-glgC GLUCOSE-1-PHOSPHATE 
ADENYLYLTRANSFERASE (EC 2_7_7_27) 

2_7_7_3 5181 Yersinia pseudotuberculosis EC-kdtB PHOSPHOPANTETHEINE ADENYLYLTRANSFERASE 
(EC 2_7_7_3) 

2_7_7_33 222 Yersinia pseudotuberculosis GLUCOSE- 1 -PHOSPHATE CYTIDYLYLTRANSFERASE 
(EC 2_7_7_33) 

2„7_7_38 5728 Yersinia pseudotuberculosis EC-kdsB 3-DEOXY-MANNO-OCTULOSONATE 
CYTIDYLYLTRANSFERASE (EC 2_7_7_38) 

2_7_7_40 853 Streptococcus pneumoniae BS-yacM D-nbitol-5-phosphate cytidylyltransferase (EC2_7_7_40) 
2_7_7_42 6017 Yersinia pseudotuberculosis EC-glnE GLUTAMATE-AMMONIA-LIGASE 
ADENYLYLTRANSFERASE (EC 2_7_7_42) 

2_7_7_46 626 Klebsiella pneumoniae ^'-AMINOGLYCOSIDE NUCLEOTIDYLTRANSFERASE (EC 

2_7_7_46) 

2_7_7_47 1120 Salmonella typhimurium aadA STREPTOMYCIN 3"- ADENYLYLTRANSFERASE (EC 
2_7_7_47) 

2_7_7_53 2264 Saccharomyces cerevisiae APA2 5',5"'-P-l,P-4-TETRAPHOSPHATE PHOSPHORYLASE II 

(EC 2_7_7_53) 

2_7_7_59 6550 Yersinia pseudotuberculosis EC-glnD [PROTEIN-PII] URIDYLYLTRANSFERASE (EC 
2_7_7_59) 

2_7_8_1 560 Treponema pallidum TP0671 ETHANOLAMINEPHOSPHOTRANSFERASE (EC 2_7_8_1) 
2_7_8_13 7940 Yersinia pseudotuberculosis EC-mraY PHOSPHO-N-ACETYLMURAMOYL- 
PENTAPEPTIDE-TRANSFERASE (EC 2_7_8_13) 

2_7_8_20 1794 Salmonella typhimurium mdoB PHOSPHOGLYCEROL TRANSFERASE I (EC 2_7_8_20) 
2_7_8_23 4666 Salmonella dublin PUTATIVE CARBOXYVINYL-CARBOXYPHOSPHONATE 
PHOSPHORYLMUTASE (EC 2_7_8_23) 

2_7_8_5 5889 Yersinia pseudotuberculosis CDP-DIACYLGLYCEROL-GLYCEROL-3-PHOSPHATE 3- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_5) 

2_7_8_6 4 1 43 Vibrio cholerae El Tor N 1 696 1 ORF00365 UNDEC APRENYL-PHOSPHATE 
GALACTOSEPHOSPHOTRANSFERASE (EC 2_7_8_6) 

2_7_8_7 1716 Yersinia pestis EC-acpS HOLO-[ACYL-CARRIER PROTEIN] SYNTHASE (EC 2_7_8_7) 
2_7_8_8 5969 Yersinia pseudotuberculosis EC-pssA CDP-DIACYLGLYCEROL—SERINE O- 
PHOSPHATIDYLTRANSFERASE (EC 2_7_8_8) 

2_7_9_1 494 Treponema pallidum TP0746 PYRUVATE,PHOSPHATE DIKINASE (EC 2_7_9_ 1 ) 
2_7_9_2 7957 Yersinia pseudotuberculosis EC-ppsA PHOSPHOENOLPYRUV ATE SYNTHASE (EC 

2_7_9_2) 

2_8_1_6 7843 Yersinia pseudotuberculosis EC-bioB BIOTIN SYNTHASE (EC2_8_1_6) 

2_8_2_22 2571 Salmonella typhimurium ARYLSULFATE SULFOTRANSFERASE (EC2_8_2_22) 

2_8_3_1 1651 Escherichia coli ydiF propionate CoA-transferase (EC 2_8_3_1) 

2_8_3_12 4714 Pseudomonas aeruginosa PA0227 GLUT ACONATE COA-TRANSFERASE SUBUNIT B (EC 
2_8_3_12) 

2_8_3_3 7781 Pseudomonas aeruginosa mdcA malonate CoA-transferase (EC 2_8_3_3) / malonyl-CoA 
decarboxylase (EC 4_1_1_9) 

2_8_3_6 5462 Pseudomonas aeruginosa PA2000 3-OXOADIPATE COA-TRANSFERASE SUBUNIT B (EC 
2_8_3_6) 

2_8_3_8 1502 Bordetella pertussis butyryI-CoA:acetate coenzyme A transferase (EC 2_8_3_8) 
2_8_3_9 1522 Porphyromonas gingivalis EC-atoA BUTYRATE-ACETOACETATE COA-TRANSFERASE 
SUBUNIT B (EC2_8_3_9) 
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2_9_1_1 7835 Yersinia pseudotuberculosis EC-seiA L-SERYL-TRNA(SEC) SELENIUM TRANSFERASE 
(EC2_9_1_1) 

3-1JJ0 5017 Yersinia pestis TROPINESTERASE (EC 3J_1_10) 

3 1111 4009 Yersinia pestis PECTINESTERASE A PRECURSOR (EC 3 I t 1 1) 

3_1_1_17 3906 Salmonella typhimunum GLUCONOLACTONASE (EC 3_1_1_17) 

3_1_1_20 3532 Klebsiella pneumoniae TANNASE PRECURSOR (EC 3_1_!_20) 

3_1_1_24 533 Streptococcus mutans 3-OXOADIPATE ENOL-LACTONASE (EC 3_1_1_24) 

3_1_1_41 319 Bacillus subti lis cah CEPHALOSPORIN-C DEACETYLASE (EC 3_1_1_41) 

3_1_1_45 5384 Yersinia pseudotuberculosis PUTATIVE CARBOXYMETHYLENEBUTENOLIDASE 

(EC 3_1_1_45) 

3_1_1_57 1506 Yersinia pestistr|Q9ZC43 2-PYRONE-4,6-DlCARBOXYLATE LACTONASE (EC 3_1_1_57) 
3_1_1_61 4947 Yersinia pseudotuberculosis EC-cheB PROTEIN-GLUTAMATE METHYLESTERASE (EC 
3_l_l_61) 

3_1_1_72 970 Streptococcus pneumoniae acetylxylan esterase (EC 3_1_1_72) 

3_1_U_1 6283 Yersinia pseudotuberculosis EC-sbcB EXODEOXYRIBONUCLEASE 1 (EC3_1_11_1) 

3_1_11_3 1657 Salmonella typhi EXONUCLEASE (EC 3_1_11_3) 

3_1_U_5 4547 Yersinia pseudotuberculosis EXODEOXYRIBONUCLEASE V GAMMA CHAIN (EC 
3_1_1 1_5) 

3 1 1 1 6 4498 Yersinia pseudotuberculosis EC-xseA EXODEOXYRIBONUCLEASE VII LARGE SUBUMT 
(EC 3_1_1 1_6) 

3_1_13_4 1035 Saccharomyces cerevisiae PAN3 PAB-DEPENDENT POLY(A)-SPECIFIC 
RIBONUCLEASE SUBUNIT PAN3 (EC 3_1_33_4) 

3_1_2_14 431 Streptococcus pyogenes OLEOYL-ACYL CARRIER PROTEIN THIOESTERASE (EC 

3_1_2_14) 

3_1_21_2 4558 Yersinia pseudotuberculosis BS-yqfS ENDONUCLEASE IV (EC3_1_21_2) 
3_1_21_3 4292 Yersinia pseudotuberculosis TYPE I RESTRICTION ENZYME HSDR (EC 3_1_21_3) 
3_1_21_4 154 Ureaplasma urealyticum UU036 TYPE IIS RESTRICTION ENZYME EC057I (EC 3_1_21_4) 
3_1_21_5 2715 Salmonella typhimurium res TYPE III RESTRICTION-MODIFICATION SYSTEM STYLTI 
ENZYME RES (EC 3_1_21_5) 

3_1_22_4 7017 Yersinia pseudotuberculosis EC-ruvC CROSSOVER JUNCTION 
ENDODEOXY RIBONUCLEASE RUVC (EC 3_1_22_4) 

3_1_25_1 1460 Pasteurella multoctda ENDONUCLEASE V (EC 3_1_25_1) 
3_1_27_1 3086 Saccharomyces cerevisiae RNY1 RIBONUCLEASE TRV (EC 3_1_27_1) 
3_1_27_3 1446 Corynebacten urn diphthenae GUANYL-SPECIFIC RIBONUCLEASE SA3 (EC 
3_1_27_3) 

3_1_27_6 890 Salmonella typhimunum rnsA RIBONUCLEASE I PRECURSOR (EC 3_1_27_6) 
3_1_3_10 1010 Salmonella typhimunum agp GLUCOSE- 1 -PHOSPHATASE PRECURSOR (EC 3_1_3J0) 
3_1_3_12 2803 Salmonella typhimurium otsB TREHALOSE-PHOSPHATASE (EC 3_1_3_12) 
3_1_3_15 7520 Yersinia pseudotuberculosis HISTIDINOL-PHOSPHATASE (EC 3_1_3_15) 
3_l_3_27 4737 Yersinia pseudotuberculosis EC-pgpB PHOSPHATIDYLGLYCEROPHOSPHATASE B (EC 
3_1_3_27) 

3_1_3_33 4737 Saccharomyces cerevisiae CTL1 POLYNUCLEOTIDE 5'-TRIPHOSPHATASE (EC 
3_1_3_33) 

3_1_3_43 5464 Saccharomyces cerevisiae PTC5 [PYRUVATE DEHYDROGENASE (LIPO AMIDE) (PDP) 
(EC 3_1_3_43) 

3_1_3_68 324 Saccharomyces cerevisiae DOG1 2-DEOXYGLUCOSE-6-PHOSPHATE PHOSPHATASE 1 
(EC 3_1_3_68) 

3_1_30_2 6201 Salmonella typhimunum NUCLEASE PRECURSOR (EC 3_1_30_2) 
3_1_31_1 407 Staphylococcus aureus THERMONUCLEASE PRECURSOR (EC 3_1_31_1) 
3_1_4_14 6761 Yersinia pseudotuberculosis EC-acpD [acyl-carrier-protein] phosphodiesterase (EC3_1_4_14) 
3_t_4_16 7144 Yersinia pseudotuberculosis EC-cpdB 2',3'-CYCLIC-NUCLEOTIDE 2'- 
PHOSPHODIESTERASE PRECURSOR (EC 3_1_4_16) 

3_1_4_3 2654 Staphylococcus aureus PHOSPHOLIPASE C PRECURSOR (EC 3_1_4_3) 
3_1_5_1 7234 Yersinia pseudotuberculosis DEOXYGUANOSINETRIPHOSPHATE 
TRIPHOSPHOHYDROLASE (EC3_1_5_1) 

3_1_6_6 559 Pseudomonas aeruginosa betC CHOLINE-SULFATASE (EC 3_1_6_6) 
3_1_7_2 7363 Yersinia pseudotuberculosis BS-relA GUANOSINE-3\5'-BIS(DIPHOSPHATE) 3*- 
PYROPHOSPHOHYDROLASE (EC 3_1_7_2) 

3_1 1_1_1 7112 Vibrio cholerae El Tor N 16961 ORFA00274 phosphonoacetaldehyde hydrolase (EC3_!l_t_l) 
3_H_1_2 5981 Bordetetla bronchiseptica PHOSPHONOACETATE HYDROLASE (EC3_11_1_2) 
3_2_1_1 1 1 39 Streptococcus mutans DEXTRANASE PRECURSOR (EC 3_2_1_1 1) 
3_2_1_122 6142 Escherichia coli glvG MALTOSE-6'-PHOSPHATE GLUCOSIDASE (EC 3_2_1_122) 
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3_2_1_135 516 Clostridium difficile BS-yvdF NEOPULLULANASE (EC 3_2_11 35) 

3_2_1_14I 1364 Salmonella typhimunum MALTOOL1GOSYLTREHALOSE TREHALOHYDROLASE 

(EC 3J2JJ41) 

3_2_1_15 1800 Streptococcus pneumoniae POLYGALACTURONASE (EC3_2_1_15) 

3_2_1_26 7161 Vibrio cholerae El Tor N16961ORFA00334 SUCROSE-6-PHOSPHATE HYDROLASE (EC 

3_2_1_26) 

3_2_l_3 661 Saccharomyces cerevisiae SGA1 GLUCOAMYLASE, INTRACELLULAR SPORULATION- 
SPEC1FIC (EC3_2_1_3) 

3_2_1_4 5496 Yersinia pseudotuberculosis EC-yhjM ENDOGLUCANASE (EC3_2_1_4) 

3_2_1_41 197 Streptococcus pyogenes pulA PULLULANASE (EC 3_2_1_41) 

3_2_1_54 769 Streptococcus pyogenes amyB CYCLOMALTODEXTRINASE (EC3_2_1_54) 

3_2_1_55 2898 Enterococcus faecium (DOE) BS-abfA A LP HA-L- ARAB 1NOFU RANOS 1 D ASE 1 (EC 

3_2_1_55) 

3_2_1_58 3283 Saccharomyces cerevisiae EXG1 GLUCAN 1,3-BETA-GLUCOSIDASE I/II PRECURSOR 
(EC 3_2_1_58) 

3_2_1_65 3452 Clostridium acetobutylicum 23600003_F1_2 LEVANASE (EC3_2_1_65) 
3_2_1_70 48 Streptococcus pyogenes dexB GLUCAN 1,6-ALPHA-GLUCOSIDASE (EC 3_2_1_70) 
3_2_1_73 1672 Streptococcus mutans EC-yhjM BETA-GLUCANASE PRECURSOR (EC 3_2_1_73) 
3_2_1_74 2831 Clostridium acetobutylicum 35394681_F1_1 glucan 1 ,4-beta-glucosidase (EC 3_2_1_74) 
3_2_1_78 939 Clostridium acetobutylicum 5267842_C2_39 MANNAN ENDO-1,4-BETA-MANNOS1DASE A 
AND B (EC3_2_1_78) 

3_2_1_8 6615 Vibrio cholerae El Tor N16961ORFA0101 1 ENDO-l,4-BETA-XYLANASE A PRECURSOR 
(EC 3_2_1_8) 

3_2_1_80 532 Streptococcus mutans FRUCT AN BETA-FRUCTOS1DASE PRECURSOR (EC 3_2_1_80) 

3_2_1_81 2950 Pseudomonas aeruginosa PA1046 BETA-AGARASE B (EC3J2_1_81) 

3_2_1_83 51 Clostridium acetobutylicum22439426_F3_127 KAPPA-CARRAGEENASE (EC 3_2_1_83) 

3_2_1_85 168 Streptococcus pyogenes lacG 6-PHOSPHO-BETA-GALACTOSIDASE (EC 3 2 1 85) 

3_2J_86 6489 Yersinia pseudotuberculosis EC-bglA 6-PHOSPHO-BETA-GLUCOS1DASE BGLA (EC 

3_2_1_86) 

3_2_1_89 4501 Yersinia pseudotuberculosis ARABINOGALACTAN ENDO- 1 ,4-BETA- 
GALACTOSIDASE PRECURSOR (EC 3_2_1_89) 

3_2_1_91 101 Neurospora crassa CBH-1 EXOGLUCANASE 1 PRECURSOR (EC 3_2_1_91) 

3_2_1_93 5327 Yersinia pseudotuberculosis EC-treC TREHALOSE-6-PHOSPHATE HYDROLASE (EC 
3_2_1_93) 

3_2_1_99 2875 Bacillus subtilis abnA ARABINAN ENDO-1.5-ALPHA-L-ARABINOSIDASE A (EC 
3_2_l_99) 

3_2_2_1 1353 Staphylococcus aureus EC-yaaF INOSINE-URIDINE PREFERRING NUCLEOSIDE 
HYDROLASE (EC3_2_2_I) 

3_2_2_20 8086 Yersinia pseudotuberculosis DNA-3-METHYLADENINE GLYCOSYLASE (EC 
3_2_2_20) 

3_2_2_23 5180 Yersinia pseudotuberculosis EC-mutM FORMAMIDOPYRIMIDINE-DNA GLYCOSYLASE 
(EC 3_2_2_23) 

3_2_2_4 6262 Yersinia pseudotuberculosis AMP NUCLEOSIDASE (EC 3_2_2_4) 

3_2_2_9 7233 Yersinia pseudotuberculosis BS-yrrU 5-METHYLTHIOADENOSINE NUCLEOSIDASE (EC 

3_2_2_16) / S-ADENOSYLHOMOCYSTEINE NUCLEOSIDASE (EC 3_2_2_9) 

3_3_2_1 4626 Vibrio cholerae El Tor N16961 ORF01033 ISOCHORISMATASE (EC 3_3_2_1) 

3_4_1 1_10 73 19 Vibrio cholerae El Tor N16961ORFA00535 BACTERIAL LEUCYL AMINOPEPTIDASE 

PRECURSOR (EC3_4_11_10) 

3_4_11_12 256 Bordetella pertussis AMINOPEPTIDASE II (EC 3_4_1 1_12) 

3_4_11_19 7020 Pseudomonas aeruginosa PA1486 D-AMINOPEPTIDASE (EC 3_4_1 1_19) 

3_4_14_11 298 Streptococcus pyogenes pepXP XAA-PRO DIPEPTIDYL-PEPTIDASE (EC 3_4_14_1 1) 

3_4_15_5 354 Salmonella typhimunum dcp PEPTIDYL-DIPEPTIDASE DCP (EC 3_4_15_5) 

3_4_16_4 5028 Yersinia pseudotuberculosis D-ALANYL-D-ALANINE CARBOXYPEPTIDASE (EC 

3_4_16_4) 

3_4_16_6 1841 Saccharomyces cerevisiae KEX1 CARBOXYPEPTIDASE KEX1 PRECURSOR (EC 
3_4_16_6) 

3_4_17_11 2633 Pseudomonas aeruginosa cpg2 CARBOXYPEPTIDASE G2 PRECURSOR (EC 3_4_17_1 1) 
3_4_17_19 6941 Yersinia pseudotuberculosis BS-ypwA THERMOSTABLE CARBOXYPEPTIDASE 1 (EC 
3_4_17_19) 

3 41 7_4 2244 Saccharomyces cerevisiae CPS1 CARBOXYPEPTIDASE S PRECURSOR (EC 3 417 4) 
3_4_19_3 5540 Yersinia pseudotuberculosis PYRROLIDONE-CARBOXYLATE PEPTIDASE (EC 

3_4J9_3) 
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3_4_19_5 3689 Salmonella typhimurium iadA ISOASPARTYL DIPEPTIDASE (EC 3_4J9_5) 

3_4_21_48 2655 Saccharomyces cerevisiae PRB1 CEREVISIN PRECURSOR (EC 3_4_21_48) 

3_4_21_50 3933 Pseudomonas aeruginosa PA4175 PROTEASE I PRECURSOR (EC 3_4_21_50) 

3_4_2l_61 2851 Saccharomyces cerevisiae KEX2 KEXIN PRECURSOR (EC 3_4_21_61) 

3_4_21_62 1030 Bacillus subtilis aprE SUBTILISIN E PRECURSOR (EC 3_4_21_62) 

3_4_21_72 1680 Neisseria gonorrhoeae IMMUNOGLOBULIN A 1 PROTEASE (EC 3_4_21_72) 

3_4_21_87 4520 Escherichia coli ompT PROTEASE VII PRECURSOR (EC 3_4_21_87) 

3_4_21_88 6837 Yersinia pseudotuberculosis EC-lexA LEXA REPRESSOR (EC 3_4_21_88) 

3_4_22_37 1 707 Porphyromonas gin givaiistr|03 3441 ARGIN1NE-SPECIFIC CYSTEINE PROTEINASE RGP-2 

(EC 3_4_22_37) 

3_4_23_23 20437 Neurospora crassa MUCOROPEPSIN PRECURSOR (EC 3_4_23_23) 

3_4_23_25 1788 Saccharomyces cerevisiae PEP4 SACCHAROPEPSIN PRECURSOR (EC 3_4_23_25) 
3_4_23_35 4561 Saccharomyces cerevisiae BAR1 BARRIERPEPSIN PRECURSOR (EC 3_4_23_35) 
3_4_23_36 8054 Yersinia pseudotuberculosis EC-lspA LIPOPROTEIN SIGNAL PEPTIDASE (EC 3_4_23_36) 
3_4_24_25 7371 Vibrio cholerae EI Tor N 16961 ORE A005 96 NEUTRAL PROTEASE PRECURSOR (EC 
3_4_24_25) 

3_4_24_26 7085 Pseudomonas aeruginosa lasB PSEUDOLYSIN PRECURSOR (EC 3_4_24_26) 
3_4_24_28 1628 Enterococcus faecalis BACILLOLYSIN PRECURSOR (EC 3_4_24_28) 

3_4_24_3 244 Streptococcus pyogenes BS-yrrN COLLAGENASE (EC3_4_24_3) 

3_4_24_36 20058 Neurospora crassa LEISHMANOLYSIN PRECURSOR (EC 3_4_24_36) 

3_4_24_37 4431 Saccharomyces cerevisiae PRD1 SACCHAROLYSIN (EC 3_4_24_37) 
3_4_24_55 4959 Yersinia pseudotuberculosis BS-ymfH PROTEASE III PRECURSOR (EC 3_4_24_55) 
3_4_24_57 4630 Yersinia pseudotuberculosis O-SIALOGLYCOPROTEIN ENDOPEPTIDASE (EC 

3_4_24_57) 

3_4_24_70 7926 Yersinia pseudotuberculosis EC-prlC OLIGOPEPTIDASE A (EC 3_4_24_70) 
3_4_24_75 3190 Staphylococcus aureus LYSOSTAPHIN PRECURSOR (EC 3_4_24_75) 
3_5_1_1 4155 Yersinia pseudotuberculosis EC-ansB L-ASPARAGINASE II PRECURSOR (EC3_5_1_1) 
3_5_1_10 4326 Yersinia pseudotuberculosis FORMYLTETRAHYDROFOLATE DEFORMYLASE (EC 

3_5_1_10) 

3_5_1_11 2811 Staphylococcus aureus BS-yxel PENICILLIN ACYLASE (EC3_5_l_tl) 

3_5_1_16 4279 Yersinia pseudotuberculosis EC-argE ACETYLORNITHINE DEACETYLASE (EC3_5_1_16) 

3_5_1_18 7425 Yersinia pseudotuberculosis EC-dapE SUCCINYL-DIAMINOPIMELATE DESUCCINYLASE 

(EC 3_5_1_18) 

3_5_1_19 5821 Yersinia pseudotuberculosis EC-ydjB PYRAZINAMIDASE/NICOTINAMIDASE [INCLUDES: 

PYRAZINAMIDASE (EC 3_5_1_-) / NICOTINAMIDASE (EC 3_5_1_19) ] 

3_5_1_23 933 Pseudomonas aeruginosa PA0845 ALKALINE CERAMIDASE (EC 3_5_1_23) 

3_5_1_24 7383 Vibrio cholerae El Tor N16961ORFA00610 CHOLOYLGLYCINE HYDROLASE (EC 

3_5_1_24) 

3_5_1_25 5703 Yersinia pseudotuberculosis N- ACETYLGLU COS A M IN E-6-PHOSPHATE 
DEACETYLASE (EC 3_5_1_25) 

3_5_1_32 20244 Neurospora crassa HIPPURATE HYDROLASE (EC 3_5_1_32) 

3_5_1_33 1494 Streptococcus pneumoniae peptidoglycan N-acetylgiucosamine deacetylase (EC 

3_5_1_33) 

3_5_1_38 725 Pseudomonas aeruginosa ansB GLUTAMINASE- ASPARAGINASE (EC3_5_1_38) 
3_5_1_4 6585 Saccharomyces cerevisiae AMD2 AMIDASE (EC 3_5_1_4) 
3_5_1_41 2609 Saccharomyces cerevisiae CDA1 CHITIN DEACETYLASE 2 (EC 3_5_1_41) 
3_5_1_46 423 Pseudomonas aeruginosa PA5542 6-AMINOHEXANOATE-DIMER HYDROLASE (EC 

3_5_1_46) 

3_5_1_49 3660 Bordetella pertussis FORMAMIDASE (EC3_5_1_49) 
3_5_1_5 6613 Yersinia pseudotuberculosis UREASE ALPHA SUBUNIT (EC 3_5_1_5) 
3_5_1_54 4285 Yersinia pseudotuberculosis BS-ycsJ UREA CARBOXYLASE (EC6_3_4_6)/ 
ALLOP HAN ATE HYDROLASE (EC 3_5_1_54) 

3_5_1_59 2726 Staphylococcus aureus BS-yaal N-CARBAMOYLSARCOSINE AMIDASE (EC 3_5_1_59) 
3_5_1_68 7027 Yersinia pseudotuberculosis N-formylglutamate deformylase (EC 3_5_1_68) 
3_5_1_78 6658 Salmonella typhimurium gsp BIFUNCTIONAL GLUTATHIONYLSPERMIDINE 
SYNTHETASE/AMIDASE [INCLUDES: GLUTATHIONYLSPERMIDINE SYNTHASE (EC 6_3_1_8) / 
GLUTATHIONYLSPERMIDINE AMIDASE (EC 3_5_1_78)] 

3 5180 6605 Escherichia coli agaA N-acetylgalactosamine-6-phosphate deacetylase (EC 3_5_1_80) 

3_5_l_81 6947 Klebsiella pneumoniae D-AMINOACYLASE (EC3_5_1_81) 

3_5_1_82 637 Mycobacterium tuberculosis Rv29 13c N-ACYL-D-GLUTAMATE DEACYLASE (EC 

3_5_1_82) 

3 5 210 360 Mycobacterium tuberculosis Rv0695 creatininase (EC 3_5_2_10) 
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3_5_2_12 903 Streptococcus pyogenes amiC 6-AMINOHEXANOATE-CYCLIC-DIMER HYDROLASE 
(EC 3_5_2_12) 

3_5_2_14 4214 Saccharomyces cerevisiae YKL215C N-methylhydantoinase (ATP-hydrolyzing) (EC 3_5_2_I4) 
/ 5-OXOPROLINASE (EC 3_5_2_9) 

3_5_2_5 5495 Salmonella typhimurium ALLANTOINASE (EC3_5_2_5) 

3_5_2_6 2373 Yersinia pestis BETA-LACTAMASE PRECURSOR, TYPE 11 (EC 3_5_2_6) 

3_5_2_7 7028 Yersinia pseudotuberculosis BS-hutI IMIDAZOLONEPROPIONASE (EC3_5_2_7) 

3_5_3_1 1 7320 Vibrio cholerae El Tor N16961ORFA00536 AGMATINASE (EC 3_5_3_1 1) 

3_5_3J9 6600 Salmonella typhimurium glxA2 URE1DOGLYCOLATE HYDROLASE (EC3_5_3_19) 

3_5_3_4 2548 Saccharomyces cerevisiae DAL2 ALLANTOICASE (EC 3_5_3_4) 

3_5_3_6 4290 Vibrio cholerae EI Tor N 16961 ORF00596 ARGIN1NE DEIMINASE (EC 3_5_3_6) 

3_5_3_8 5030 Vibrio cholerae El Tor N16961 ORF01564 FORMIMINOGLUTAMASE (EC 3_5_3_8) 

3_5_3_9 6912 Yersinia pseudotuberculosis BS-yurH ailantoate deiminase (EC 3_5_3_9) 

3_5_4_1 7885 Yersinia pseudotuberculosis CYTOSINE DEAMINASE (EC 3_5_4_1) 

3_5_4_13 6177 Yersinia pseudotuberculosis DEOXYCYTIDINE TRIPHOSPHATE DEAMINASE (EC 

3_5_4_13) 

3_5_4_19 6635 Yersinia pseudotuberculosis EC-hisI PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 
3_5_4_19) / PHOSPHOR1BOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 
3_5_4_2 799 Klebsiella pneumoniae ADENINE DEAMINASE (EC 3_5_4_2) 

3_5_4_23 1867 Clostridium acetobutylicum 4812802_C2_34 BLASTICIDIN-S DEAMINASE (EC 3_5_4_23) 
3_5_4_25 5338 Yersinia pseudotuberculosis EC-nbB GTP CYCLOHYDROLASE II (EC 3_5_4_25) 
3_5_4_26 4162 Yersinia pseudotuberculosis EC-nbD 

DIAMINOHYDROXYPHOSPHORIBOSYLAMINOPYRIMIDINE DEAMINASE (EC 3_5_4_26) / 5-AMINO-6- 

(5-PHOSPHORIBOSYLAMINO)URACIL REDUCTASE (EC 1_1_1_193) 

3_5_5_1 1428 Streptococcus mutans BS-ykrU NITRILASE (EC3_5_5_1) 

3_5_5_7 471 Saccharomyces cerevisiae NIT1 ALIPHATIC NITRILASE (EC 3_5_5_7) 

3_6_1_10 7046 Saccharomyces cerevisiae PHM5 alkaline phosphatase vacuolar precursor (EC3_1_3_1)/ 

endopolyphosphatase vacuolar precursor (EC 3_6_1_10) 

3_6_1_11 8103 Yersinia pseudotuberculosis EXOPOLYPHOSPHATASE (EC 3_6_l_tl) 

3_6_1_22 3886 Escherichia coli yjaD NADH PYROPHOSPHATASE (EC3_6_1_22) 

3_6_1_26 7057 Yersinia pseudotuberculosis CDP-DIACYLGLYCEROL PYROPHOSPHATASE (EC 

3_6_1_26) 

3_6_1_31 6635 Yersinia pseudotuberculosis EC-hisl PHOSPHORIBOSYL-AMP CYCLOHYDROLASE (EC 
3_5_4_19) / PHOSPHORIBOSYL-ATP PYROPHOSPHOHYDROLASE (EC 3_6_1_31) 
3_6_1_35 5832 Saccharomyces cerevisiae PMA2 PLASMA MEMBRANE ATPASE 2 (EC 3j5_l_35) 
3_6_1_40 6862 Yersinia pseudotuberculosis EC-gppA GUANOSINE-5'-TRIPHOSPHATE,3'-DIPHOSPHATE 
PYROPHOSPHATASE (EC 3_6_1_40) 

3_6_1_41 6276 Yersinia pseudotuberculosis EC-apaH BIS(5'-NUCLEOSYL)-TETRAPHOSPHATASE 
(SYMMETRICAL) (EC 3_6_1_41) 

3_6_1_45 3730 Yersinia pestis UDP-SUGAR HYDROLASE PRECURSOR (EC 3_6_1_45) 

3_6_3_12 859 Salmonella dublin POTASSIUM-TRANSPORTING ATPASE B CHAIN (EC 3_6_3_12) 

3_7_1_3 1374 Saccharomyces cerevisiae YLR231C KYNURENINASE, L-KYNURENINE HYDROLASE {EC 

3_7_1_3} 

3_7_1_5 4076 Salmonella typhimurium fumarylpyruvate hydrolase (EC 3_7_ 15) 

3_8_1_2 4935 Yersinia pseudotuberculosis 2-HALOALKANOIC ACID DEHALOGENASE I (EC 

3_8_1_2) 

3_8_1_3 5385 Salmonella typhimurium HALO ACETATE DEHALOGENASE H-l (EC 3_8_1_3) 
3_8_1_5 758 Mycobacterium tuberculosis Rv2296 HALOALKANE DEHALOGENASE (EC 3_8_1_5) 
4_1_1_1 4824 Saccharomyces cerevisiae PDC6 PYRUVATE DECARBOXYLASE ISOZYME 3 (EC 
4_l_l_l> 

4_1_1_1 1 7186 Yersinia pseudotuberculosis EC-panD ASPARTATE 1 -DECARBOXYLASE PRECURSOR 

(EC4_1_1_U) 

4_1_1_18 611 Vibrio cholerae El Tor N16961 ORF00395 LYSINE DECARBOXYLASE, INDUCIBLE (EC 
4_1_1_18) 

4_1_1_19 4352 Yersinia pseudotuberculosis EC-speA BIOSYNTHETIC ARGININE DECARBOXYLASE (EC 
4_1_1_19) 

4_1_1_2 1184 Streptococcus mutans OXALATE DECARBOXYLASE (EC 4_1_1_2) 

4_1_1_20 7661 Yersinia pseudotuberculosis EC-lysA DIAMINOPIMELATE DECARBOXYLASE (EC 

4_1_1_20) 

4_1_1_25 20388 Neurospora crassa TYROSINE DECARBOXYLASE 4 (EC 4_1_1_25) 

4_1_1_3 4412 Vibrio cholerae El Tor N16961 ORF00764 OXALOACETATE DECARBOXYLASE ALPHA 
CHAIN (EC4_1_1_3) 
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4_1_1_31 5142 Yersinia pseudotuberculosis PHOSPHOENOLPYRUV ATE CARBOXYLASE (EC 
4_l_l_3l) 

4_1_1_36 6572 Yersinia pseudotuberculosis BS-yloI PHOSPHOPANTOTHENATE-CYSTE1NE L1GASE (EC 
6_3_2_5) / PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 
4_lj_39 1360 Bacillus subtil is ykrW RIBULOSE BISPHOSPHATE CARBOXYLASE LARGE CHAIN 
(EC 4_1_1_39) 

4_1_1_4 674 Clostridium acetobutyhcum 261 8 1 5 1 7_C 1_30 ACETOACETATE DECARBOXYLASE (EC 
4_1_1_4) 

4_1_1_41 849 Streptococcus pyogenes methylmalonyl-CoA decarboxylase gamma chain (EC 4_1_1_41) 

4JJ~44 4250 Yersinia pseudotuberculosis 4-CARBOXYMUCONOLACTONE DECARBOXYLASE 
(EC4_1_1_44) 

4_1_1_47 6602 Salmonella typhimurium gel GLYOXYLATE CARBOLIGASE (EC4_1_1_47) 

4_1_1_48 6735 Yersinia pseudotuberculosis EC-trpC INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 

4_1_1_48) /' N-(5'-PHOSPHO-RJBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 

4_1_1_49 6832 Yersinia pseudotuberculosis EC-pckA PHOSPHOENOLPYRUV ATE CARBOXYKINASE 

(ATP) (EC4_1_1_49) 

4_1_1_5 5395 Vibrio cholerae El Tor N 1 6961 ORF02026 ALPHA-ACETOLACTATE DECARBOXYLASE 
(EC4_1_1_5) 

4_1_1_55 3306 Bordetella pertussis 4,5-DIHYDROXYPHTHALATE DECARBOXYLASE (EC 
4_1_1_55) 

4_1_1_61 365 Bacillus subti lis yclC 4-HYDROXYBENZOATE DECARBOXYLASE (EC 4_1_1_61) 
4_1_1_7 5394 Pseudomonas aeruginosa mdlC BENZOYLFORMATE DECARBOXYLASE (EC4_1_1_7) 
4_1_1_71 8096 Yersinia pseudotuberculosis EC-menD 2-SUCCINYL-6-HYDROXY-2,4- 
CYCLOHEXADIENE- 1 -CARBOXYLATE SYNTHASE / 2-OXOGLUTARATE DECARBOXYLASE (EC 
4_1_1_71) 

4_1_1_74 1692 Staphylococcus aureus EC-ilvB INDOLE-3-PYRUVATE DECARBOXYLASE (EC4_1_1_74) 
4_1_1_8 5464 Mycobacterium tuberculosis oxcA OXALYL-COA DECARBOXYLASE (EC 4_1_1_8) 
4_1_1_9 7781 Pseudomonas aeruginosa mdcA malonate CoA-transferase (EC 2_8_3_3) / malonyl-CoA 
decarboxylase (EC4J_1_9) 

4_t_2_14 6410 Yersinia pseudotuberculosis 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 
4_1_3_16) / 2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 
4_1_2_15 5531 Yersinia pseudotuberculosis PHOSPHO-2-DEHYDRO-3-DEOXYHEPTONATE 
ALDOLASE, PHE-SENSITIVE (EC4_1_2_15) 

4_l_2_16 6231 Yersinia pseudotuberculosis EC-kdsA 2-DEHYDRO-3-DEOXYPHOSPHOOCTONATE 
ALDOLASE (EC4_1_2_16) 

4_1_2_17 6744 Yersinia pseudotuberculosis BS-ykrY L-FUCULOSE PHOSPHATE ALDOLASE (EC 
4_1_2_17) 

4_1_2_19 7795 Yersinia pseudotuberculosis EC-rhaD RHAMNULOSE-1 -PHOSPHATE ALDOLASE (EC 
4_1_2_19) 

4_1_2_20 4593 Salmonella typhimurium 2-DEHYDRO-3-DEOXYGLUCARATE ALDOLASE (EC 
4_1_2_20) 

4_1_2_21 110 Salmonella paratyphi 2-DEHYDRO-3-DEOXYPHOSPHOGALACTONATE ALDOLASE 
(EC 4_1_2_21) / GALACTONATE DEHYDRATASE (EC 4_2_1_6) 

4_1_2_25 3510 Yersinia pestis EC-ygiG DIHYDRONEOPTERIN ALDOLASE (EC4_1_2_25) 

4_1_2_29 3960 Bacillus subtilis 10IJ 5-DEHYDRO-2-DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 

4_1_2_29) 

4_1_2_40 421 Streptococcus pyogenes lacDJ TAGATOSE 1 ,6-DIPHOSPHATE ALDOLASE (EC 
4_1_2_40) 

4_1_2_5 2794 Staphylococcus aureus LOW-SPECIFICITY THREONINE ALDOLASE (EC4_1_2_5) 

4_1_3_1 7359 Yersinia pseudotuberculosis EC-aceA ISOCITRATE LYASE (EC4_1_3_1) 

4_1_3_12 4182 Yersinia pseudotuberculosis EC-leu A 2-ISOPROPYLMALATE SYNTHASE (EC4_1_3_12) 

4_1_3_16 6410 Yersinia pseudotuberculosis 4-HYDROXY-2-OXOGLUTARATE ALDOLASE (EC 

4_1_3_16) / 2-DEHYDRO-3- DEOXYPHOSPHOGLUCONATE ALDOLASE (EC 4_1_2_14) 

4_1_3_19 1019 Treponema pallidum TP0562 N-ACETYLNEURAMfNATE SYNTHASE (EC4_1_3_19) 

4_1_3_2 7360 Yersinia pseudotuberculosis EC-aceB MALATE SYNTHASE A (EC4_1_3_2) 

4_1_3_21 1649 Clostridium acetobutyhcum 4775328_C2_27 HOMOCITRATE SYNTHASE, OMEGA 

SUBUNIT (EC4_1_3_21) 

4_1_3_27 199 Yersinia pseudotuberculosis EC-trpE ANTHRANILATE SYNTHASE COMPONENT I (EC 

4_1_3_27) 

4_1_3_3 6064 Yersinia pseudotuberculosis EC-nanA N-ACETYLNEURAMINATE LYASE SUBUNIT (EC 
4_1_3_3) 

4_1_3_30 5161 Vibrio cholerae El Tor N16961 ORF01725 methyhsocitrate lyase (EC 4_1_3_30) 
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4_l_3_3l 119 Yersinia pestis EC-gltA 2-methylcitrate synthase (EC4_1_3_31) 

4_1_3_34 287 Streptococcus pyogenes citE CITRATE LYASE BETA CHAIN (EC 4_1_3_6) / CITRYL- 
COA LYASE SUBUNIT (EC 4_1_3_34) 

4_1_3_36 8098 Yersinia pseudotuberculosis EC-menB NAPHTHOATE SYNTHASE (EC4J_3_36) 
4_1_3_6 6671 Yersinia pseudotuberculosis CITRATE LYASE BETA CHAIN (EC 413 6) 
4_1_3_7 4686 Yersinia pseudotuberculosis EC-gltA CITRATE SYNTHASE (EC4_1_3_7) 
4_1_99_1 522 Vibrio cholerae El Tor N16961ORFA01 101 TRYPTOPHANASE (EC4J_99_1) 
4_1_99_2 456 Porphyromonas gingival is TYROSINE PHENOL-LYASE (EC 4_1_99_2) 
4_1_99_4 7712 Yersinia pseudotuberculosis PUTATIVE 1-AMINOCYCLOPROPANE-l- 
CARBOXYLATE DEAMINASE (EC 4_1_99_4) 

4_2_1_10 7491 Yersinia pseudotuberculosis BS-yqhS 3-DEHYDROQUINATE DEHYDRATASE (EC 
4_2_1J0) 

4_2_1_12 6871 Yersinia pseudotuberculosis PHOSPHOGLUCONATE DEHYDRATASE (EC4_2_1_12) 
4_2_1_14 7381 Vibrio cholerae El Tor N16961ORFA00608 D-SERINE DEHYDRATASE (EC 4_2_1_14) 
4_2_1_16 4837 Yersinia pseudotuberculosis THREONINE DEHYDRATASE BIOSYNTHETIC 
PRECURSOR (EC4_2_1_16) 

4_2_1_19 6125 Yersinia pseudotuberculosis EC-hisB IMIDAZOLEGLYCEROL-PHOSPHATE 
DEHYDRATASE (EC4_2_1_19) 

4_2_1_20 6460 Yersinia pseudotuberculosis EC-trpA TRYPTOPHAN SYNTHASE ALPHA CHAIN (EC 
4_2_1_20) 

4_2_1_28 42 Salmonella typhimuriumtr|O31041 DIOL DEHYDRASE (DIOL DEHYDRATASE) BETA 
SUBUNIT (EC4_2_1_28) 

4_2_1_30 44 Salmonella typhimurium GLYCEROL DEHYDRATASE LARGE SUBUNIT (EC 
4_2_1_30) 

4_2_1_32 2959 Salmonella typhimurium ttdA L(+)-TARTRATE DEHYDRATASE ALPHA SUBUNIT (EC 
4_2_1_32) 

4_2_1_33 5771 Yersinia pseudotuberculosis EC-leuC 3-ISOPROPYLMALATE DEHYDRATASE LARGE 
SUBUNIT (EC4_2_1_33) 

4_2_1_40 2793 Salmonella typhimurium GLUCARATE DEHYDRATASE SUBUNIT (EC 4_2_1_40) 
4_2_1_41 247 Bacillus subtilis ycbC 5-DEHYDRO-4-DEOXYGLUCARATE DEHYDRATASE (EC 
4_2_1_41) 

4_2_1_42 4594 Salmonella typhimurium yhaG D-GALACTARATE DEHYDRATASE (EC4_2_1_42) 
4_2_1_45 9 Yersinia pseudotuberculosis BS-yfhG CDP-GLUCOSE 4,6-DEHYDRATASE (EC4_2_1_45) 
4_2_1_49 5599 Yersinia pseudotuberculosis UROCANATE HYDRATASE (EC 4 2 1 49) 
4_2_1_5 1 6915 Yersinia pseudotuberculosis EC-pheA CHORISMATE MUTASE (EC 5_4_99_5) / 
PREPHENATE DEHYDRATASE (EC 4_2_1_51) 

4_2_1_52 5705 Yersinia pseudotuberculosis EC-dapA DIHYDRODIPICOLINATE SYNTHASE (EC 
4_2_l_52) 

4_2_1_55 3151 Pseudomonas aeruginosa PA2767 3-HYDROXBUTYRYL-COA DEHYDRATASE (EC 
4_2_1_55) 

4_2_1_6 5846 Salmonella typhimurium GALACTONATE DEHYDRATASE (EC 4_2_1_6) 
4_2_I_60 151 Yersinia pestis 3-HYDROXYDEC ANOYL- [ AC YL-C ARRI ER- PROTEIN] 
DEHYDRATASE (EC 4_2_1_60) 

4_2_1_6I 47 Saccharomyces cerevisiae FAS1 FATTY ACID SYNTHASE, SUBUNIT BETA (EC 
2_3_1_86) [INCLUDES: 3- HYDROXYPALMITOYL-[ACYL-CARRIER-PROTEIN] DEHYDRATASE (EC 
4_2_1_61) ; ENOYL-[ACYL-CARRIER-PROTEIN] REDUCTASE [NADH] (EC 1_3_1_9) , [ACYL- CARRIER- 
PROTEIN] ACETYLTRANSFERASE (EC 2_3_1_38) ; [ACYL-CARRIER- PROTEIN] 
MALONYLTRANSFERASE (EC 2_3_1_39) ; S-ACYL FATTY ACID SYNTHASE THIOESTERASE (EC 
3_1_2_14) ] 

4_2_1_7 5291 Yersinia pseudotuberculosis EC-uxaA ALTRONATE HYDROLASE (EC4_2_1_7) 
4_2_1_8 4452 Yersinia pseudotuberculosis EC-uxuA MANNONATE DEHYDRATASE (EC4_2_1_8) 
4_2_1_84 560 Mycobacterium tuberculosis Rv0106 NITRILE HYDRATASE SUBUNIT BETA (EC 
4_2_1_84) 

4_2_1_89 3943 Salmonella typhimurium caiB L-CARNITINE DEHYDRATASE (EC 4_2_t_89) 
4_2_1_9 8029 Yersinia pseudotuberculosis EC-ilvD DIHYDROXY-ACID DEHYDRATASE (EC4_2_1_9) 
4_2_1_90 5362 Escherichia coli b2247 L-rhamnonate dehydratase (EC 4_2_1_90) 
4_2_2_1 959 Streptococcus pyogenes hylA HYALURONATE LYASE PRECURSOR (EC 4_2_2_1 ) 
4_2_2_10 1863 Bacillus subtilis pelB PECTIN LYASE (EC4_2_2_10) 

4_2_2_2 72 Yersinia pseudotuberculosis PERIPLASMIC PECTATE LYASE PRECURSOR (EC 
4_2_2_2) 

4_2_2_3 1653 Pseudomonas aeruginosa algL ALGINATE LYASE PRECURSOR (EC4_2_2_3) 
4_2_2_6 3752 Yersinia pestis OLIGOGALACTURONATE LYASE (EC 4_2_2_6) 
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4_2_2_9 7092 Yersinia pseudotuberculosis EXOPOLYGALACTURONATE LYASE (EC 4_2_2_9) 
4_2_99_10 1236 Streptococcus pneumoniae O-ACETYLHOMOSERINE SULFHYDRYLASE (EC 

4_2_99_10) / O-ACETYLSERINE SULFHYDRYLASE (EC 4_2_99_8) 

4_2_99_1 1 6467 Yersinia pseudotuberculosis EC-yccG METHYLGLYOXAL SYNTHASE (EC 4_2_99_1 1) 
4 _2_99_2 7399 Yersinia pseudotuberculosis THREONINE SYNTHASE (EC4_2_99_2) 
4_2_99_8 5928 Yersinia pseudotuberculosis CYSTEINE SYNTHASE A (EC 4_2_99_8) 
4 _ 2 _"_ 9 6531 Yersinia pseudotuberculosis EC-metB CYSTATHIONINE GAMMA-SYNTHASE (EC 
4_2_99_9) 

4_3_1J 6333 Yersinia pseudotuberculosis EC-aspA ASPARTATE AMMONIA-LYASE (EC4_3_1_1) 
4_3_1_12 7087 Yersinia pseudotuberculosis ORNITHINE CYCLODEAMINASE (EC4_3_1_12) 
4_3_L_I5 7921 Bordetella bronchiseptica PUTATIVE DIAMINOPROPION ATE AMMONIA-LYASE 

(EC 4_3_1_15) 

4_3_1_2 3034 Bordetella pertussis METHYLASPARTATE AMMONIA-LYASE (EC4_3_1_2) 
4_3_1_5 6294 Salmonella paratyphi PHENYLALANINE AMMONIA-LYASE (EC4_3_1_5) 
4_3_1_7 1085 Salmonella typhimurium eutC ETHANOLAMINE AMMONIA-LYASE LIGHT CHAIN (EC 
4_3_t_7) 

4_3_99_1 2083 Pseudomonas aeruginosa cynS CYANATE LYASE (EC 4_3_99_1) 
4_4_l_l I 1209 Porphyromonas gmgivalis METHIONINE GAMMA-LYASE (EC4_4_1_11) 
4_4_1_8 4224 Yersinia pseudotuberculosis EC-metC CYSTATHIONINE BETA-LYASE (EC 4_4_I_8) 
4_6_1_3 4442 Yersinia pseudotuberculosis 3-DEHYDROQUINATE SYNTHASE (EC 4_6_1_3) 
4_6_1_4 7968 Yersinia pseudotuberculosis EC-aroC CHORISMATE SYNTHASE (EC4_6_1_4) 
5_1_1_I 5426 Yersinia pseudotuberculosis BS-yncD ALANINE RACEMASE, BIOSYNTHETIC (EC 
5_1_1_1 ) 

5_1_1_1 3 6593 Yersinia pseudotuberculosis EC-ygeA ASPARTATE RACEMASE (EC5_1_1_13) 

5_1_1_3 7651 Yersinia pseudotuberculosis EC-murl GLUTAMATE RACEMASE (EC5_1_1_3) 

5_1_1_4 352 Pseudomonas aeruginosa PA1268 PROLINE RACEMASE (EC 5_1_1_4) 

5_1_1_7 7986 Yersinia pseudotuberculosis EC-dapF DIAMINOPIMELATE EPIMERASE (EC5_1_1_7) 

5_1_2_2 5250 Salmonella typhimurium yfaW MANDELATE RACEMASE (EC 5_1_2_2) 

5_1_2_3 6205 Yersinia pseudotuberculosis EC-fadB FATTY OXIDATION COMPLEX ALPHA SUBUNIT 

[INCLUDES: ENOYL-COA HYDRATASE (EC 4_2_1_17) ; DELTA(3)-CIS-DELTA(2)-TRANS-ENOYL-COA 

ISOMERAS (EC 5_3_3_8) ; 3-HYDROXYACYL-COA DEHYDROGENASE (EC 1_1_1_35) ; 3- 

HYDROXYBUTYRYL-COA EPIMERASE (EC 5_1_2_3)] 

5_1_3_13 1391 Streptococcus pyogenes cpsFP DTDP-4-DEHYDRORHAMNOSE 3,5-EPIMERASE (EC 

5_1_3_13) 

5_1_3_20 7704 Yersinia pseudotuberculosis EC-rfaD ADP-L-GLYCERO-D-MANNO-HEPTOSE-6- 
EPIMERASE (EC5_1_3_20) 

5 1 3 4 6515 Yersinia pseudotuberculosis BS-araD L-RIBULOSE-5-PHOSPHATE 4-EPIMERASE (EC 

5_1_3_4) 

5_1_3_6 4833 Klebsiella pneumoniae UDP-GLUCURONATE 4-EPIMERASE (EC 5_1_3_6) 

5 1 3 9 4177 Yersinia pseudotuberculosis N-acetylmannosamine-6-phosphate 2-epimerase (EC5_1_3_9) 

5_2_1_1 165 Bordetella pertussis MALEATE CIS-TRANS ISOMERASE (EC5_2_1_1) 

5_2_1_4 5172 Vibrio cholerae El TorN16961 ORF01738 MALEYLPYRUVATE ISOMERASE (EC 5_2_1_4) 

5_3_1_12 7695 Yersinia pseudotuberculosis EC-uxaC URONATE ISOMERASE (EC 5_3_1_12) 

5_3_1_14 7797 Yersinia pseudotuberculosis EC-rhaA L-RHAMNOSE ISOMERASE (EC 5_3_1_14) 

5_3_1J6 6123 Yersinia pseudotuberculosis EC-hisA PHOSPHORIBOSYLFORMIMINO-5- 

AMINOIMIDAZOLE CARBOXAMIDE RIBOTIDE ISOMERASE (EC 5_3_1_16) 

5_3_l_17 4840 Yersinia pestis EC-kdul 4-DEOXY-L-THREO-5-HEXOSULOSE-URONATE KETOL- 

ISOMERASE (EC5_3_1_17) 

5_3_1_22 7681 Yersinia pseudotuberculosis HYDROXYPYRUV ATE ISOMERASE (EC 5_3_1_22) 
5_3_l_24 6735 Yersinia pseudotuberculosis EC-trpC INDOLE-3-GLYCEROL PHOSPHATE SYNTHASE (EC 
4_1_1_48) / N-(5'-PHOSPHO-RIBOSYL)ANTHRANILATE ISOMERASE (EC 5_3_1_24) 
5_3_I_25 1535 Streptococcus pneumoniae EC-fucI L-FUCOSE ISOMERASE (EC 5_3_1_25) 
5_3_1_26 974 Yersinia pestis GALACTOSE-6-PHOSPHATE ISOMERASE LACB SUBUNIT (EC 
5_3_i_26) 

5_3_1_4 7514 Yersinia pseudotuberculosis EC-araA L-ARABINOSE ISOMERASE (EC 5_3_1_4) 
5_3_1_5 6147 Yersinia pseudotuberculosis EC-xylA XYLOSE ISOMERASE (EC 5_3_1_5) 
5_3_3_10 3943 Yersinia pestis 5-CARBOXYMETHYL-2-HYDROXYMUCONATE DELTA- 
ISOMERASE (EC5_3_3_10) 

5_3_3_4 311 Pseudomonas aeruginosa catC MUCONOLACTONE ISOMERASE (EC 5_3_3_4) 
5_ 4 _1_2 969 Salmonella typhimurium cbiC PRECORRIN-8X METHYLMUTASE (EC 5_4_1_2) 
5_4_2_3 5499 Yersinia pseudotuberculosis EC-mrsA PHOSPHOGLUCOSAMINE MUTASE (EC 5_4_2_-) / 
PHOSPHOACETYLGLUCOS AMINE MUTASE (EC 5_4_2_3) / PHOSPHOMANNOMUTASE (EC 5_4_2_8) 
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5_4_2_6 963 Neisseria gonorrhoeae BS-yvdM BETA-PHOSPHOGLUCOMUTASE (EC 5_4_2_6) 
5_4_2_7 7525 Yersinia pseudotuberculosis EC-deoB PHOSPHOPENTOMUTASE (EC 5_4_2_7) 
5_4_2_9 7116 Bordetella bronchiseptica PHOSPHOENOLPYRUVATE PHOSPHOMUTASE 
PRECURSOR (EC 5_4_2_9) 

5_4_3_2 6168 Yers.nia pseudotuberculosis EC-yjeK L-LYSINE 2,3-AMINOMUTASE (EC 5_4_3_2) 
5_4_3_3 1523 Porphyromonas gingivals D-LYSINE 5,6-AMINOMUTASE BETA SUBUNIT (EC 

5_4_3_3) 

5_4_3_8 6619 Yersinia pseudotuberculosis EC-hemL GLUTAMATE-1-SEMIALDEHYDE 2,1- 
AMINOMUTASE (EC 5_4_3_8) 

5_4_99_16 1514 Salmonella typhimurium MALTOOLIGOSYLTREHALOSE SYNTHASE (EC 
5_4_99_16) 

5_4_99_5 6915 Yersinia pseudotuberculosis EC-pheA CHOR1SMATE MUTASE (EC 5_4_99_5) / 
PREPHENATE DEHYDRATASE (EC4_2_1_51) 

5_4_99_6 8095 Yersinia pseudotuberculosis EC-menF MENAQUINONE-SPECIFIC ISOCHORISMATE 
SYNTHASE (EC 5_4_99_6) 

5_4_99_9 5269 Salmonella typhimurium UDP-GALACTOPYRANOSE MUTASE (EC 5_4_99_9) 
5_5_1_1 310 Pseudomonas aeruginosa catB MUCONATE CYCLOISOMERASE (EC 5_5_1_1) 
5_5_1_2 2128 Pseudomonas aeruginosa pcaB 3-CARBOXY-CIS.CIS-MUCONATE CYCLOISOMERASE 
(EC 5_5_1_2) 

5_5_1_5 7814 Yersinia pseudotuberculosis EC-ybhE CARBOXY-CIS,CIS-MUCONATE CYCLASE (EC 

5_5_1_5) 

5_5_l_7 7476 Yersinia pseudotuberculosis BS-ykfB CHLOROMUCONATE CYCLOISOMERASE (EC 

5_5_1_7) 

6_2J_12 8479 Pseudomonas aeruginosa PA3860 4-COUMARATE-COA LIGASE 2 (EC6_2_1_12) 

6_2_1_14 6490 Yersinia pseudotuberculosis 6-CARBOXYHEXANOATE-COA LIGASE (EC6_2_I_14) 

6_2J_17 5165 Vibrio cholerae El Tor N16961 ORF01729 propionate-CoA ligase (EC 6_2_1_17) 

6_2_1_21 1358 Escherichia coli bl398 phenylacetate-CoA ligase (EC6_2_1_21) 

6_2_1_22 465 1 Vibrio cholerae El Tor N16961 ORF01068 [CITRATE (PRO-3S) -LYASE] LIGASE (EC 

6_2_1_22) 

6_2_1_25 538 Mycobacterium tuberculosis fadD22 BENZOATE-COENZYME A LIGASE (EC 6_2_1_25) 
6_2_1_26 8100 Yersinia pseudotuberculosis EC-menE O-SUCCINYLBENZOIC ACID-COA LIGASE (EC 

6_2_i_26) 

6_2_1_5 5649 Yersinia pseudotuberculosis EC-sucC SUCC1NYL-COA SYNTHETASE BETA CHAIN (EC 

6_2J_5) 

6_2T_6 4151 Pseudomonas aeruginosa PA1188 GLUT ARATE-COA LIGASE (EC 6_2_I_6) 
6_2_1_8 5444 Escherichia coli b2371 FORMATE-COA LIGASE (EC 6_2_1_8) 

6_3_1_1 5949 Yersinia pseudotuberculosis EC-asnA AS PART ATE- AMMONIA LIGASE (EC 6_3_1_1) 
6_3_1_8 6658 Salmonella typhimurium gsp BIFUNCTIONAL GLUTATHIONYLSPERMIDINE 
SYNTHETASE/AMIDASE [INCLUDES: GLUTATHIONYLSPERMIDINE SYNTHASE (EC 6_3_1_8) / 
GLUTATHIONYLSPERMIDINE AM1DASE (EC 3_5_1_78)] 

6_3_2_1 7187 Yersinia pseudotuberculosis EC-panC PANTOATE— BETA-ALANINE LIGASE (EC6_3_2_1) 
6_3_2_12 5479 Yersinia pseudotuberculosis FOLYLPOLYGLUTAMATE SYNTHASE (EC 6_3_2_17) / 
DIHYDROFOLATE SYNTHASE (EC6_3_2_12) 

6_3_2_13 5376 Yersinia pseudotuberculosis EC-murE UDP-N-ACETYLMURAMOYLALANYL-D- 
GLUTAMATE-2,6-DIAMINOPIMELATE LIGASE (EC6_3_2_13) 

6_3_2_15 5375 Yersinia pseudotuberculosis EC-murF UDP-N- ACETYLM URAMOYLA LAN YL-D- 

GLUTAMYL-2,6-DIAMINOPIMELATE-D-ALANYL-D- ALANYL LIGASE (EC 6_3_2_15) 

6_3_2_4 7935 Yersinia pseudotuberculosis EC-ddlB D-ALANINE— D-ALANINE LIGASE (EC 6_3_2_4) 

6_3_2_5 6572 Yersinia pseudotuberculosis BS-yloI PHOSPHOPANTOTHENATE— CYSTEINE LIGASE (EC 

6_3_2_5) / PHOSPHOPANTOTHENOYLCYSTEINE DECARBOXYLASE (EC 4_1_1_36) 

6_3_2_8 7936 Yersinia pseudotuberculosis EC-murC UDP-N-ACETYLMURAMATE-- ALANINE LIGASE 

(EC 6_3_2_8) 

6_3_2_9 7939 Yersinia pseudotuberculosis EC-murD UDP-N-ACETYLMURAMOYLALANINE— D- 
GLUTAMATE LIGASE (EC 6_3_2_9) 

6_3_3_3 4728 Yersinia pseudotuberculosis DETHIOBIOTIN SYNTHETASE (EC 6_3_3_3) 
6_3_4_6 4285 Yersinia pseudotuberculosis BS-ycsJ UREA CARBOXYLASE (EC 6_3_4_6) / 
ALLOPHANATE HYDROLASE (EC 3_5_1_54) 
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Compounds representing different chemical classes of AcLS inhibitors, 
and which are currently used as herbicides. 
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Branched-chain amino acid pathway. Synthesis of Valine and Leucine. 



Figure 12 




, ' ALS . 

Pyruvate 2-Oxobutyrate 



• KAR1 




2 | * DIhydroxyacid Dehydratase 



Branched-Chain 
3 | Amino Acid 

Transaminase 



intermediate Compounds: ^ J jp oh 

1 - 2-Aceto-2-hydroxybutyrate / nh 2 

2 - 2,3-Dihydroxy-3-methyivalerate 

3 - 2-Oxo-3-metny (valerate 

Isoleucine 



"Enzyme activities not described in humans 

Branched-chain amino acid pathway. Synthsis of Isoleucine. 



